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AGRONOMY 


Agron. 501 Principles of Agronomy and 1+1 
; Crop Ecology 


Development of scientific agriculture in India and other coun- 
tries. Classification of crops. Crop plants in relation to envi- 
ronment, factors affecting plant growth. Modern concept pertain- 
ing to tillage, fertilizer use, irrigation, crop rotation and mixtures. 
Plant population in relation to soil ferility, soil mositure and sun- 
light. Root distribution in relation to soil fertility. Soil moisture and 
management. Concepts of growth analysis. Fertilizer evaluation: 
maximisation of crop yields and their limitations. Economics of 
crop production. Concepts in organic farming and sustainable 
agriculture. Study of allelophathic effects. 


The ecological factors affecting crop growth, yield and distribu- 
tion including the social, climatic, edaphic, topographic and biotic 
factors both as to their natural limitations and changes brought 
about by man’s manipulation and management. Soil, moisture, 
temperature and light under macro and micro conditions. Factors 
of the environment and their influences in crop selection will be 
examined along with related economic factors of the environ- 
ment. Efficient cropping zones for India and Karnataka. Different 
Ecosystems. 


Practicals 


Study of Indian and International institutes concerned with 
scientific agriculture. Study of spread and productivity of crops in 
Karnataka, India and World. Study of zero, minimum and 
conservative tillage. Layout of experiment on fertilizer use and 
organic farming. Study of modern concepts in irrigation technol- 
ogy. Study of crop mixtures and visit to agro-forestry plots. 
Studies on planting geometry in crops. Study of Rhizotrons and 
their use (Visit to ICRISAT, Hyderabad). Studies on rooting 
pattern of crops - pot experiment. Study of maximum economic 
yield - Visit to plot. Study of crop distribution. 


Study of important ecosystems. Study of microclimate in 
paddy and sugarcane in Mandya. Studies on light interception in 


crops and mixtures. Study of growth chambers. Study of allelopatic 


effects. 


Agron. 502 Weeds and Weed Management 1+1 


Weeds and our concern - Classification of weeds - Crop weed 
competition and factors affecting crop weed competition. 


Prevention of weeds - Weed control through good crop hus- | 


bandry - Physical methods - Biological methods - Chemical 
methods - Integrated weed management. 


Herbicides - Historical - Classification of herbicides - Chemis- 
try and action of important groups of herbicides. Absorption, 
movement and translocation of herbicides in plants - Mode of 
action and selectivity of herbicides - Fate of herbicides in soils - 
Herbicides and their interaction with plant environment. Herbicide 
application equipments and calculations. Pre and post emergent 
weed control in field crop; Vegetable crops and plantation crops 
and in cropping systems - Weed control in grassland and lawns - 
Non-selective control of vegetation. 


Practicals 


Botanical study of weeds and their identification. Study of 
different weed families. Study on biology of dryland and wetland 
weeds, identification and preparation of herbarium and collection 
of weeds. Study on biology of waste land weeds and their 
identification. Layout of field experiments to determine the critical 
stages of crop weed competition in field crops. Study on the 
screening of herbicides on different field crops. Visit to herbicide 
manufacturing units. Visit to AICRP Weed Control Project. An 
appraisal of weed control methods at IIHR Weed Control. Labora- 
tory. Study of bioassay techniques of residues in the soil. Study 
of contact herbicides. Study of systemic herbicides. Study of 
herbicide residues in soils and their phytoxicity in crops rotation. 
Study of mode of action of photosynthesis inhibiting herbicide. 
Study of aquatic weeds and their control. Study of allelophathic 
effect of weeds on the control of weeds. Study of parasitic weeds 
and their control. 


Agron. 503 Cereals and Millets 1+1 


Rice, wheat, jowar, bajra, maize, finger millet, navane and 
other minor millets. Detailed study with reference to origin, his- 
tory, distribution, soil and climatic requirements, varieties, cultiva- 
tion practices, nutrition of crops, cost of cultivation, seed 
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production, agronomic improvements. 
Practicals 


Analysis of area, production and productivity of cereals and 
millets in Karnataka, India and world. Analysis of yield barriers in 
cereals and millets and formulation of strategies. Establishment 
of cereals and millets in crop museum. Determination of earliness 
in cereals and millets, germination and early seedling vigour. 
Study on the response of ragi to hydrophylic polymer and 
azospirillum inoculation. Use of bio-fertilizers in rice production. 
Study on the methods of fertilizer application in rice and ways to 
improve fertilizer use efficiency. Water management studies in 
rice. Effect of moisture stress on wheat and maize. Study of 
improved varieties and hybrids of cereals with reference to ideal 
plant type, parentage, important characteristic features. Develop- 
ment of deficiency symptoms for important nutrients in cereals. 
Visit to Millet Improvement Project and study of various agro- 
nomic experiments. Growth and yield analysis in cerals and 
millets. Study of cost of cultivation of important cereals and 
millets. Verification of package of practices for higher yields of 
cereals and millets. Each student will conduct a small experiment 
on a crop, record observation, analyse the data and submit a 
report. 


Agron.504 Pulses and Oilseeds 1+1 


Bengalgram, blackgram, cowpea, greengram, horsegram, 
redgram, and other pulses - Detailed study with reference to 
origin, history, distribution, soil and climatic requirements, variet- 
ies, cultivation practices, nutrition of crops, cost of cultivation, 
seed production, agronomic improvements. Sunflower, ground- 
nut, castor, linseed, niger, sesamum, safflower, soybean - 
Detailed study with reference to origin, history, distribution, soil 
and climatic requirements, varieties, cultivation practices, nutri- 
tion of crops, cost of cultivation, seed production, agronomic 
improvements. 


Practicals 


Trends in pulse and oilseeds production in Karnataka, India 
and world. Study of ideal plant types and varieties in important 
pulses and oil seeds. Study of response of pulses and oilseeds to 
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biofertilizers, phosphrous and molybdenum and recording of 
nitrogenase activity. Use of hydrophylic polymers in pulse and 
oilseed production. Visit to pulse scheme (Agronomy) and study 
of various experiments. Growth and yield analysis in pulses, 
Growth and yield analysis in oilseeds. Study of yield barriers in 
sunflower and strategies to overcome. Study of yield barriers in 
redgram and strategies to overcome. Analysis of the yield limiting 
factors in groundnut and agro-techniques to overcome. Visit to 
sunflower scheme and study of various agronomic experiments. 
Visit to AICRP on soybean for appraisal of agronomic research. 
Raising: of pulses in cropping system. Raising of oilseeds in 
cropping systems. Visit to UAS Oilseeds Project and study of 
various experiments. 


Each student will conduct a small experiment (both lab. and 
pot) on pulses and oilseeds, recording observations, analysing 
the data and preparation of research report. 


Study of methods of oil extraction and visit to Oil Extraction 
Unit. 


Agron.505 Commercial and Fibre Crops 1+1 


Cotton, sugarcane, potato, chillies, tobacco, betelvine, onion, 
garlic, coriander - Detailed study with reference to origin, history, 
distribution, soil and climatic requirements, varieties, cultivation 
practices, nutrition of crops, cost of cultivation, seed production, 
agronomic improvements. 


Practicals 


Study of tobacco cultivation practices, curing, grading and 
marketing. Growing of crops like cotton, sugarcane; potato, 
chillies and tobacco. Estimation of boll load fruiting, coefficient 
and earliness in cotton. Estimation of nitrogen index, sheath 
moisture, P, K, Ca etc. indexed (i.e. 3-6 leaf sheath in sugar- 
cane.) Critical nutrient level (CNL) approach vs DRIS. Estimation 
of fibre in cane. Estimation of brix, pol, purity. Assessment of 
sugar formulae like SJM formulae. Australian CCS formulae etc. 
Study of harvest index in commercial crops. Yield estimates in 
potato based on leaf area, LAR, root weight etc. Grading of 
potato tubers. Visual quality estimates. Standard analysis. Visit 
to Madenur. Fruit yield in capsicum and estimation methods. 
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Intercropping of garlic, onion in widely spaced crops and estima- 
tion of aggressivity and complimentarity of these component 
crops. Study of growth pattern in garlic and onion partition. Test 
of pungency in garlic and onion estimation of ascorbic acid in 
chilli and potato. Study of growth patterns in beedi, cigarette 
and chewing tobacco. Quality paramters in tobacco - their 
importance. Visit to Hunsur Central Tobacco Research Institute. 
Visit to Betelvine garden. 


Agron.506 Forage and Pasture Crops 141 


Introduction, soil and climatic requirements of forage crops; 
agronomic practices followed in the production of different grasses 
and legumes; their suitability to different tracts; establishment 
and management of grasslands; ley farming, systems of grazing 
and pasture lands; nutritive value of forage and pasture crops. 
Preservations of dryland green fodders. 


Practicals 


‘Study and classification of forage crops and their identifica- 
tion. Study of grasses and their identification. Preparation of land 
for perennial grasses and legumes. Study of legume forage, 
identification and their characteristics. Study of top feed trees and 
grass legume association. Study of growth, development and 
yield of forage crops. Study of introduced or exotic grasses and 
their identification. Study of operation involved in forage crop 
production. Interculture and intercultivation practices in forage 
crop production. Laying out of an experiment on fertilizer man- 
agement in forage crops. Study of weed management in forage 
crops. Irrigation practices and principles in forage crop produc- 


‘tion. Study of planting materials and methods of planting of 


forage corps. Study of fertilizers and methods of fertilizer appli- 
cation. Study of preservation of fodder. Visit to Indo-Danish 
Project at Hessaraghatta and Bangalore Dairy Farm. Study of 
biofertilizers for legume forages. Study of top dressing and 
foliar spray of nitrogen to increase nutritive value. Field experi- 
mentation with forage crops. Study of harvesting time for forage 
crops. Economics of forage crop production. Study of pasture 
management, grass like Cynodon doctylon and other local grasses. 


' .Agron.507 Manures, Fertilizers and Soil Fertility 1+1 
: ‘ Management 


Factors influencing soil fertility. Origin, formation, composition 
and classification of soils. Important physical, chemical and bio- 
logical properties of soils in relation to plant growth; soil organic 
matter; its composition, sources, decomposition. Carbon-Nitro- 
gen and P&S ratio; loss of organic matter and its restoration. 
Sources, distribution, availability, maintenance, effect on soil and 
crops of N, P, K, Ca, Mg, S and other minor elements, beneficial 
elements. 


Fertility management in rotations and mixtures. Principles of 
manures and fertilizers application. Collection and storage of 
F,Y,M; composting of farm and town waste. Application of F,Y,M, 
and its residual effects. Different methods of green manuring, 
their scope and limitations. Green manure crops and their suit- 
ability under different conditions. 


Practicals 


Composition of organic matter, compost, farm residues and 
their incorporation in soil - estimation of C. Different types of N 
carriers, their N content, acid forming fertilizers. Availability of 
different N sources under field conditions. Soil fertility assess- 
ment. Soil test, rapid tissue test, interpretation of data. Visual 
symptoms of some major nutrient deficiencies and field diagnos- 
tics. Pot culture studies to assess the soil fertility. Selected test 
crops to be used. Biological methods to assess the soil fertility. 


Some marketted fertilizers urea briquettes, USG, NCCU. Rock 
phosphate coated ureas. N and P use efficiency. Rationale of 
fertilizer use. Methods and time of application. Biofertilizers - their 
role in crop production. Enrichment of organic residues. Inte- 
grated nutrient management in a cropping system. To work out a 
fertilizer schedules to cropping system (microplots). 


Agron.508 Dry farming and Watershed "+1 
Management 


Definition of dry farming. History of dry farming in World 
and India; frequently drought affected areas; soil and climatic 
conditions in dry farming areas; crops and cropping systems; 
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fertility management practices; checking transpiration and 
evaporation losses; soil mulch in relation to dry farming. Crust 
formation; Summer fallowing; stored moisture, rainfall and yield 
relationships. Water use efficiency with various agronomic 
practices under dry farming conditions. Tillage and tilth. Infiltra- 
tion rates of soils under rainfed condition. Long term effect of 
agronomic practices, on the physical conditions of soil and yields . 
of crops. Soil conditioners and their effect. 


Soil erosion and factors affecting erosion: types of erosion, 
methods of erosion control; terracing, strip cropping, cover crops, 
pastures, improvements, shelter belts, water ways and farm 
ponds. Soil conservation survey; land use capability classifica- 
tion. 


Soil conservation - problems and practices in India. Response 
farming. Watersheds - concepts, components of watershed, 
conservation land treatments, cropping systems, alternate land 
use systems like agro-forestry, agro-horticulture, silvi-pastural; 
management of private and public owned lands; watershed 
development programs sponsored by World Bank, DLDB; Socio- 
economic problems. 


Practicals 


Study of rainfall pattern in different agroclimatic regions of 
Karnataka. Study of agroclimatic zones of India. Weather fore- 
casting studies. Study of soil types in dry farming areas. Study of 
contour bunding - survey, contour line, vertical drop etc. Study of 
soil conservation in situ practices. Soil conservation measures - 
live bunds, phytophases, land improvements. Assessment of 
runoff losses. Study of universal soil loss equation. Study of silt 
traps, gully drops, check dams, brush wood dams. Study of water 
harvesting devices - farm ponds. Water budgeting and PET 
estimations. Study of watersheds - classification, components. 
Visits to watersheds for studying cropping patterns, land use 
systems and waste land development. Visit to ORP, Visit to 


_ AICRP on dryland agriculture. Study of cropping patterns in dry 


farming areas. Development of waste lands and management of 
problematic soils for dry farming areas. Study of special tillage 
implements for dry farming conditions. Study of life saving 
practices like antitranspirants, tapping, mulching. Visit to CRIDA 
on dryland agriculture. | 
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Agron.509 irrigation Practices and Principles 1+1 


_History of irrigation. Identification of resources, development 
and extent of irrigation. Problems of irrigated agriculture in 
Karnataka and India. Basic soil - plant-water relationships. 
Measurement of irrigation water, units and methods used. Suit- 
ability of land for irrigation and development of land for irrigation. 
Water application efficiency. Consumptive use of water and 
factors affecting consumptive use. Use of soil moisture data and 
climatological data for calculating consumptive use. Use of differ- 
ent empirical formulae in predicting evapotranspiration. Rate and 
depth of water required for different crops under different situa- 
tions. Scheduling irrigation - different approaches. Water man- 
agement of different crops. Preparation of cropping plan for 
irrigation water management for different crops and soils. 
Command areas with particular reference to Karnataka. Drainage 
- definition and its scope in crop production. Principles and 
practices of drainage. Drainage problems with reference to 
Karnataka. Irrigation water management in problematic Soils. 
Saline water irrigation and its management. 


Practicals 


Determination of maximum water holding capacity, field capcity, 
wilting point and bulk density. Use of tensiometers and gypsum 
blocks. Use of neutron probe for soil moisture determination. 
Measurement of irrigation water. Determination of permeability 
and infiltration rate of soils. Study of sprinkler irrigation system. 
Study of drip irrigation system. Working out crop water require- 
ment. (i) Use of blaney and criddle approach (ii) Penman 
approach (iii) Thornthwaite approach (iv) Radiation approach (v) 
Pan evaporimeters approach (vi) Lysimeters approach. 


Studies on on-farm development structures. Preparation of 
cropping plans for efficient use of water for different situations. 
Field practical visit to CADA Projects, Command Areas of both 
red and black soils and Karnataka Engineering Research Insti- 
tute to study the different methods of irrigation layouts, lining of 
canals, irrigation hydraulics and different on-farm sturctures. 


Agron.510 Cropping Scheme and Crop Planning 1+1 


Cropping scheme, cropping pattern, crop plans and cropping 
systems. Factors involved in preparation of cropping schemes 
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suitable for different agrocimatic regions of India and Karnataka. 
Types of cropping systems - Multiple and monocropping - Farm- 
ing systems, Selection of crops, Preparation of alternate crop- 
ping plans for use of individual farmer. Working out seed, ma- 
nure, insecticide; fungicide, water and labour requirements, short- 
term and long-term crop planning in utilizing available farm 
resources. | 


Selection of farm, planning for the development of farm. 
Layout of farm, layout of buildings, roads, water channels, drains 
and fencing and their cost. Effects of lay-out on efficiency in 
management and operation. 


Labour and field records - Muster roll, daily labour sheet, 
requisition form, delivery memo book, yield book, cultivation 
sheets and plot - history book, store records - store journal, store 
ledger, feed and fodder account. Cash - book; Single and double 
entry system. Year end statements - cost and income statement 
for the farm, trial balance, trading profit and loss account and 
balance sheet. Records to be maintained in big farms, small 
farms, private farms and co-operative farms. Cost accounts of 
different enterprises of the farm. 


Practicals 


Working out the labour units and cost of cultivation for 
different field crops, horticultural crops and related subsidiary 
enterprises. Preparing cropping scheme for individual farmer. 
Preparing a cropping scheme for mixed farming system. Study of 
Agro-climatic zones and their cropping patterns of Karnataka. 
Agro-climatic regions and zones of India. Study of efficient 
cropping systems. Ways and means of reducing cost of produc- 
tion of crops. Preparing contingence crop plans. Study of multiple 
cropping systems. Study of crop substitution and. alternate land 
use systems. Study of farm budgeting and accountancy. Soil 
survey and land use planning. Visit to farmers fields; Studying the 
existing farms proposing alternate schemes for improvement. 


Agron.511 ° Research Techniques in Agronomy 1+1 


Essence of research; the origin and development of 
agricultural researches; principles and practices of agronomic 
problems; techniques and methods of agronomic research; 
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glasshouse, pot-culture, micro-plot and field - plot experiments; 
laboratory investigations, Lysimeter studies, Rhizotrans, 
phytotrans, investigations on farmers’ fields. Essential features 
for success in agronomic research; presentation of data; writing 
and reviewing of technical papers; participation in agronomic 
seminar and conferences. Summary of old field experiments. 
Recent advances in agronomy and trends of agronomic re- 
search. 


Aims and objects of field experiments. Planning of field experi- 
ments, replication, randomisation. Local control and reduction of 
error, choice of treatments, lay-out and deciding the number of 
replications. | 


Selection of site for field experiments. Uniformity trials, size 
and shape of the plots and blocks; arrangement of blocks, border 
effect. 


Analysis of data of randomised blocks; Latin square, factorial 
and confounding designs; split and strip plot design, lattice de- 
sign, missing plot technique. 


Care while conducting experiment; soil, climatic and plant 
observations. Calculation of linear regression, correlation covari- 
ance analysis of experiments. 


Scope and importance of conducting trials and farmer's fields; 
Selection of plots; planning of experiment, lay-out, care and 
management. Collection, analysis and presentation of experi- 
mental data. 


Practicals 


[Visit to Library to familiarise with the technical information. 
Preparation of seminar reports and writing - up of thesis]. 


Field layout of base line 3,4,5 method. Layout of duplicate plot 
design and CRD, RBD, Latin square. Lysimeter, glass house, 
green house, pot culture studies. Layout of split plot and double 
split plot design. Crop judging and yield estimation. Analysis of 
data from farmers’ field space and time, dimensions. Working out 
regression and correlation in important crops and their yield 
attributes. Multiple regressions with yield and yield components. 
Path analysis. Response functions and response surfaces. 
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Testing of the means, LSD, Tukey's test, Duncan’s multiple 
range tests, Contrasts. 


Orthogonal, non-orthogonal polynomials, inverse polynomials 
and contrasts. Imperical and mechanistic models. | 


Agron.512 = Crop Growth and Yield Analysis 1+1 


Crop growth and development, growth measurements, indi- 
ces and forms of growth analysis in field crops. 


Genesis of crop yield, concept of crop yield and yield analysis. 
Concepts of net assimilation rate and leaf area index and crop 
growth rates. The senescence of leaf, leaf area and leaf area 
duration, chlorophyll content, development of primordium, chloro- 
plast and their relation to dry matter production and yield. 
Accumulation and distribution of dry matter - partition analysis of 
crop plants, contribution of each part to economic yield. Factors, 
determining yield. | 


Use of growth analysis technique to study variation in yield 
due to planting season, plant density, fertilizer treatment, other 
agronomic practices, light, temperature, water, growth substances, 
varietal differences. Crop response curves; Dynamics of crop 
growth and modelling. 


Practicals 


Partitional analysis of dry matter production and accumulation 
in different crops. Patterns of nutrient contents of whole plant(%), 
Nutrient and Dry Weight Accumulation (% of total) curves in 
Cereals - their importance in growth and development of the 
plant. Methods of measuring leaf area and estimation of the plant. 
Leaf Production constant (Factor) in different crops. Estima- 
tion of Leaf Area and Leaf Angle at different profiles in different 
crops. Computation of growth indices for the given Primary Data, 
Presentation of these through Tables and Graphs. 


a) DM-Production (g/plant) and accumulation (% to total) 


b) Absolute Growth Rate, AGR, g/plant/day ven rate of DM 
production) 


c) Relative growth Rate, (RGR, R, g/day) 
d) Leaf Area Ratio, (LAR) 


e) Relative Growth Rate of Leaf, (R, RGRL) 
f) Leaf Weight Ratio, (WR) 
g) Specific Leaf Area, (SLA) 
h) LA/Plant, (cm? ) 
i) Leaf Area Index, (LAI) 
j) Leaf Area Duration, (LAD, D, days) 
k) Net Assimilation Rate, (NAR, E, g/dm?/day by) 
(i) Gregory’s method (Ea) and 3 
(ii) Whitehead and Myerscough’s method (E’a) 
L) Crop growth rate, (CGR, c.g/cm?/day) 


Light Transmission and Radiation measurements in relation to 
canopy analysis studies (Co-efficient of Solar Energy Utilisation). 
Estimation of Chlorophyll content in different crops and relating 
them to growth and yield, Chlorophyll Index. Yield Analysis: 
Compute the following parameters with the given yield data for 
Various crops. 


i) Biological Yield; ii) Hearvest Index, HI 
iii) Grain Leaf Ratio, G, iv) Dry Matter Efficiency, DME. 


Study of relationship between growth and yield components in 
the expression of ultimate yield. Analysis of chlorophyll and other 
chloroplast pigments in plants. Working out crop response curves. 
Working out crop-growth - modelling. 


Agron.513 Management of Soils and Waste Lands 1+1 


Types of waste lands in India; forest land, grazing lands, 
water-logged and salt - affected lands, badly eroded lands, karl _ 
lands. Reclamation and development of such lands. Cost of 
reclamation, equipments required; selection of suitable crops. 


Saline, alkali and saline - alkali, acid soil, acid sulphate soils. 
Tolerance of crops to salinity. Reclamation of saline and alkali 
soils. Selection of crops and developing cropping patterns for 
alkali soils. Agronomic practices in relation to salinity and alkalin- 
ity, soil amendments for imporvement of such soils. 
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Practicals 


Study on the classification of waste lands and basic statistics. 
Studies on the physical and chemical characteristics of water- 
logged soils, acid.and salt affected soils. Studies on the effect of 
water logging, acidic, salinty and alkalinity on crop growth. 
Selection of crops/varieties tolerant to water logging, acidity, 
salinity and alkalinity. Development of cropping patterns for acidic, 
salt affected and water logged soils. Reclamation measures for 
water logged, acid and salt affected soils. Working out cost of 


- reclamation of problematic soils. Agronomic practices in relation 


to control of salinity (saline agriculture), acidity, alkalinity and 
water logging.. Selection use and application of liming materials. 
Crop response to lining and the etches of higher plants for soil 
reaction. ‘ 


Growth and tolerance of crops to halomorphic soils. Visit to 
Amrut Mahal Kaval, Chitradurga, to study salt affected soils. 


Agron.514 Agronomy of Mulberry and Other 1+1 
’ Host Plants 


Introduction to mulberry and other host plant cultivation. Ori- 
gin and history of sericulture. Area, distribution of mulberry and 
silk industry. Soil and climatic réquirement of mulberry in Karnataka 
and India. Selection and preparation of land, types of planting and 
plantation systems, tillage operations, irrigation and drainage, 
manurial, fertilizer practices, micronutrients, inter cropping, weed 
control and role of mulberry in dryland agriculture and cropping 
systems. Dry farming practices, pruning, harvesting and eco- 
nomics of mulberry and other host plants. 


Practicals 


Land preparation and layout for mulberry cultivation. Study of 
mulberry varieties and methods of propagation. Manuring and 
fertilization of mulberry in different methods of cultivation. Study 
of grafting methods. Effect of growth hormones and rooting of 
mulberry. Effect of ringing on initiation of rooting and growth of 
mulberry. Effect of thickness of cuttings on the regeneration of 
mulberry from bottom to top. Effect of inoculation of beneficial 
microorganisms on the growth of mulberry cuttings. Study of 
mulberry garden weeds and their control by using herbicides. 
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Study on the growth and yield estimation. Visit to CSR&TI, 
Mysore, T.Narasipura and Channapatna Tippu Farm to study the 


various agronomic practices and mulberry varieties. 


_ Intercropping and other dry farming practices. Pruning and 
training of mulberry. Study on the stepwise pruning. Study of 
harvesting methods and preservation of mulberry leaf. Field 
experimentation. with mulberry. Interculture- and intercultivation 
practices. Studies on the methods of irrigation practices in mul- 
berry plantation. Studies on nutrition.requirements on mulberry. 
Economics of mulberry cultivation. Use of.drip irrigation in pit 
system. 


Castor, Tapioca - Planting of different non-mulberry host 


plants. Visit to B.R. Hills to study the cultivation and rearing of 
non-mulberry host plants. 


Agron.515 Natural Farming and Environmental 2+0 
Preservation 


Natural farming/eco-agriculture/alternate agriculture definition, 
its scope, maintenance of soil fertility, bio-intensive farming - role 
of biofertilizers, rhizosphere etc. Crops suited to natural farming. 
Integrated nutrient management. 


Preservation of environment, crop/varieties/species/prov- 
enances which contain environmental pollution. C, plants as 
environmental friendly species. Recycling of agricultural wastes, 
use of pressmud, lime sludge, vinasse etc. as soil p reclaimants. 


No, and heavy metal components in drained water. Cropping 
strategies to arrest water, land and air pollution. 


Agron.601 Advances in Water Management 2+0 


Approaches in water management research. Water potential 
and its components in relation to soil - plant atmosphere con- 
tinuum. Mechanism of evapotranspiration and factors influencing 
ET. Estimation of reference crop evapotranspiration and crop co- 
efficient values with pan co-efficients. Assessment of water man- 
agement of crops. Different water lift appliances, their working 
efficiency and operational costs..Study of ground water resources 
and their exploitation. Crop water modelling for different crops. 
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Survey and evaluation of different irrigation systems under red 
and black soils and on-farm structures in different command 
areas. Case study of irrigated farming. 


Agron.602 Advances in Soil Fertility and Fertilizer 2+0 
Management 


Factors influencing soil fertility - physical, chemical and 
_ biological factors influencing soil fertility. Soil organic matter, its 
composition, .sources, carbon-nitrogen ratio, loss of organic 
matter and its restoration, essentials of plant growth, plant growth 
equations, crop growth models as influenced by major nutrients - 
N, P, K; recent concepts of availability of NPK, secondary 
elements - Ca, Mg, S; Beneficial elements - Na, Si; Micronutri- 
ents - Fe, Mn, Zn, Cu, Mo, B, Cl; Toxic heavy metals. Slow 
release N fertilizers, Biological N fixation, Associate N fixation, 
Rhizosphere and nutrient availability. Crop response to phosphte 
releasings microorganisms. Fertilizer sources. Fertilizer use 
efficiency. Internal and external nutrient requirment of crops. 
Integrated nutrient management (INM). Time and methods of 
fertilizer application. 


Vistas in the use of industrial wastes - press mud, vinasse, 
paper mill waste, sludge etc. as sources of fertilizers and 
ameliorants. 


Soil tests, foliar analysis and modified DRIS to guide fertiliza- 
tion. Fertilizer use and its effect on environment. Problem soils - 


acidic, saline and sodic soils, water logged soils and their man-: 


agement. 


Chemical fertilization and environmental pollution. Recycling 
of wastes - Agricultural - non - agricultural, cropping and cropping 
system to certain soil and environmental pollution. ; 


CROP PHYSIOLOGY 


Crop Phy.501 Plant Water Relations and 2+1 
Mineral Nutrition 


Cell organelles and their physiological functions: Ultrastruc- 
ture of plant cells-structure and physiological functions of cell 
wall, cell inclusions. Cell membrane structure and functions. 


Water and its role in plants: Properties and functions of water 
in the cell, water relations of plant cells - cell water terminology, 
water potential of plant cells, water potential and cell volume 
relationship. & ; 


Soil-plant-atmosphere-water continuum: Mechanism of water 


uptake by roots - water transport in roots, movement of water in- 


plants, water loss from plants - Environmental aspects of plant - 
water relationship. Energy balance - solar energy input - energy 
dissipation at crop-canopy level - Evapotranspiration. 


Transpiration - Driving force for transpiration, plant factors 
influencing transpiration rate. Stomata - structure and function - 
Mechanism of stomatal movement, antitranspirants. 


Physiology of water stress in plants: Influence of water stress 
at cell, organ, plant and canopy levels. Indices for assessment of 
drought resistance. 


The role of mineral nutrients in ‘plant metabolism: Essential 
elements, classification based on function of elements in plants. 


Mineral nutrients in the soil, available forms - Effect of soil pH 
on nutrient availability. 


Uptake of mineral elements in plants - Mechanisms of uptake 
- translocation of minerals in plants. 


Physiological and metabolic functions of mineral elements. 
Critical levels, deficiency symptoms - nutrient deficiency and 
toxicity. Foliar nutrient. 


Practicals 


Measurement of soil water status: Theory and principle of 
pressure plate apparatus, neutron probe and time domain 
reflectometry. 
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Measurement of plant water status: Relative water content, 
water saturation deficits, Chardakov's test. Theory and principle 
of pressure bomb, hydraulic jack, psychrometer and osmometer. 


Measurement of transpiration rate: Measurement of vapour 
pressure deficits, theory and principle of porometry - diffusion 


porometer and Steady state porometer, stomatal physiology, - 


influence of ABA on stomatal closing. 


Mineral nutrients: Demonstration of energy requirement for 
ion uptake. Deficiency symptoms of nutrients. * 


Crop Phy.502 Metabolism and Growth 2+1 
Regulation of Plants 


Carbon metabolism: Carbon cycle, C reduction in photosyn- 
thesis, characteristic features of chloroplast, its structure and 
function, photochemical reactions, pentose PO, pathway of C 
reduction, supplementary pathway of C reduction in C4 plants, 
CAM metabolism, respiration, C fixation as a diffusive process, 


its relevance in productivity, effect of environmental factors on 


photosynthetic rates. 


Synthesis of polysaccharides, starch, cellulose, pectin composi- 
tion of.the cell wall. 


Translocation of photosynthates and its importance. 


Mitochondrial respiration, growth and maintenance respira- 
tion, cyanide resistant respiration and its significance. 


N metabolism - nitrogen fixation, biosynthesis of amino acids 
and proteins. 


Lipid metabolism - Importance of plant lipids and their 
biosynthesis. 


. Growth and differentiation: Hormonal concept of growth and 


differentiation, plant growth hormones ( Auxins, gibberellins, cy- 
tokinins, ABA, ethylene etc), synthetic growth regulators, growth 
retardants. Biosynthesis of growth hormones, their metabolism 
and their physiological role. Apical dominance, senescence, fruit 
growth, abscission. 


Photomorphogenesis - Role of phytochrome, photoperiodic 
response of plants, physiology of flowering, vernalization. 
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Practicals 


Radiant energy measurement, separation and quantification 
of chlorophylls, O, evolution during photosynthesis. Measure- 
ment of gas exchange parameters, conductance, photosynthetic 
rate, photorespiration, estimation of reducing sugars, starch. 


Estimation of NO,, free amino acids in the xylem exudates, 
quantification of soluble protein. 


Bioassays for different growth hormones - Auxins, gibberel- 
lins, cytokinins, ABA and ethylene. 


Demonstration of photoperiodic response of plants in terms of 

flowering. : 

Crop Phy.503 Mineral Nutrition of Paints 141 
Mineral nutrients - Definition and classification 


Soil and minerals - Important soil characteristics relating to 
nutrient availability, soil pH - its effects on soil microbes and root 
growth. 


Plant root system and its interaction with soil - Micorrhizal 
fungi and its interaction with plant roots. 


Uptake of mineral elements in plants - Mechanism of ion 
uptake, translocation of minerals in plants. The molecular basis 
for the differences in ion uptake. Chelates and their role in 
‘nutrient uptake. 


Assimilation of nitrogen and sulphur. 


Function of mineral nutrients - Physiological and biochemical 
functions. Role of essential elements. 


Nutrient requirements and nutrient disorders: Nutrient content 
of plant tissues, Specific nutrient requirement of some imporfant 
crops. Critical levels, deficiency and toxicity symptoms in plants. 


Hydrophonics and their signficance. 
Foliar nutrition and its significance. 
Fertigation and its importance. 


Mineral nutrition and yield response. 
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Practicals 


Concept of complete nutrient solution Hydrophonics - Sand 
culture and solution culture. 


_ Development of deficiency and toxicity symtoms in crop plants. 
Tissue analysis - Tissue tests. 


Selectivity in ion uptake: Energy requirement for ion uptake - 
differences in uptake rates. 


Foliar nutrition: Macro and micro nutrients, micro-nutrient 


- formulations; Effect-of additives - compatibility with insecticides 


and fungicides. 


Crop phy.504 = Physiological and Molecular 2+1 
Aspects of Photosynthesis 


Importance of total carbon budget in crop growth and biomass 
accumulation. Biomass. as a future source of food and energy. 
Quantitative relationship between photosynthesis, respiration and 
plant productivity. Importance of photosynthesis. Historical 
summary of photosynthetic process. Different photosynthetic 
systems, chloroplast structure, ultrastructure of thylakoids, differ- 
ent classes of protein pigment complexes of thylakoids, photo- 
systems, their structure and function. Chlorophylls and other 
pigments, mechanism of light absorption, significance of photo- 
synthetic electron transport chain, photophosphorylation, ATP 
synthesis, quantum yield concept and efficiency of ETC. 


Carbon metabolism - Reductive pentose phosphate path- 
way, supplementary carbon fixation pathway in C, plants, its 
ecological significance, CAM photosynthesis, its facultative 
nature. Properties of RuBISCO, structure, assembly and regula- 
tion. Photorespiration and its significance. 


Carbon fixation as a diffusive process, ra, rs and rm concepts. 
Concepts of Ci, A/Ci curves. Understanding relative stomatal and 
mesophyll limitations, assimilation to conductance ratios (A/gs) 
and its significance to water use efficiency (WUE). 


Flux of carbon between chloroplast and cytoplasm. Sucrose 
and starch metabolism, translocation of photosynthates, its mecha- 
nism and significance, partitioning efficiency and HI. 


19 


Concept of canopy photosynthesis and factors associated 
with canopy photosynthesis. Effect of environmental factors on 
photosynthesis, CO, fertilization. 


Productivity of different ecosystems, energy utilization effi- 
ciencies of crop canopies, theoretical and realised. 


Respiratory metabolism - Pathways of glucose oxidation in 
plants. Mitochondrial electron transport chain and its role. Alter- 


nate respiration and its significance. Importance of mitochondrial 


genome. Environmental factors affecting the respiration rate. 
Growth and maintenance respiration and its signifiance in crop 
improvement. 


Approaches to crop improvement programme through photo- 
synthesis and respiratory process. 


Practicals 


Measurement of solar radiation, total radiation, BAR, PAR, 
electromagnetic spectrum, solar constant, units of measurement, 
light meters, tube solarimeter. Tot&and PAR of different artificial 
light sources. Estimation of .percent light intercepted by crop 
canopy. 


Extraction, separation and estimation of plant pigments. 
Determination of absorption spectra of chlorophyll - a and b, 
carotenoids and xanthophyll. 


Isolation of chloroplast, determination of hill reaction by using 
artificial electron donors and acceptors. 


Demonstration of O, evolution by dye technique. 
Quantification of soluble protein and RUBISCO. 
Estimation of starch and sucrose enzymatically. 
Determination of CO, compensation point. 


Determination of photosynthesis rates. Gas exchange 
technique - IRGA. | 


Determination of potential photosyntheis - radiometric 
techniques ("*C technique). 


Krantz anatomy, stomatal frequency, stomatal index, conduc- 
tances. x : 
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Light saturation curves. 
Genotypic/species differences in photosynthetic rates. 


Estimation of A, gs, A/gs and intrinsic WUE based on gas 
exchange rates. 


Determination of respiration rate, maintenance:and growth 
respiration. Approaches to measure alternate respiration. 


Quantification of energy utilization efficiency. 


Crop Phy.505 Hormones and Chemical Regulation 2+1 
of Plant Growth 


Definition and classification of plant growth reguiators - 
Hormones and growth retardants. 


Endogenous growt: regulating substances other than 
hormones 


Brassinosteroids, G-substances, triacontanol, Phenols’ - 
concept of death hormone. 


Synthetic growth regulators - Classification, their effect on 
plant growth and development. Practical utility in agriculture and 
horticulture. 


Hormones - Classification - changes in hormone concentra- | 
tions during development - Stage dependent response to hor- 
mones - Concept of hormone action - hormone receptors. 


Classification, site of synthesis, biosynthetic pathways and 
metabolism and the influence on plant growth and. development 
of individual group of hormones - auxins, gibberellins, cytokinins, 
abscisic acid and ethylene. 


Mode of action of hormones 


Auxins - Cell elongation, retardation of abscision of plant 
parts. 

Gibberellins - Stem elongation, germination of dormant seeds. 

Cytokinins - Cell division, retardation of senescence of plant 

parts. : 


Abscisic acid - Stomatal closure and induction of dorught 


resistance. 
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Ethylene . - Fruit ripening, Acceleration of senescence of 
leaves. 


Interaction of hormones in regulation of aie growth and 
development processes. 


Rooting of cuttings - Flowering, apical dominance, senes- 
cence and abscission. Fruit growth and development. Induction 
and breaking dormancy in seeds and buds. 


Hormones - Practical 


Quantification of hormones - Principle of bioassays, physico- 
chemical techniques and immunoassay. 


Extraction of hormones from plant tissue. 


Auxins - bioassays - auxin effect on abscission,. apical 
dominance. 


Gibberellins - bioassays - GA effect on germination of 
dormant seeds. | 


Cytokinin - bioassays - Estimatton using immunoassay 
technique, cytokinin effect on apical dominance and senescence. 


ABA bioassays - Estimation using immunoassay techniques. 
ABA effect on stomatal movement. 


Ethylene - bioassays, estimation using physico - chemical 
techniques - Effect on breaking dormancy in sunflower “and 
groundnut. 

Crop Phy.506 Physiology of Stress in Plants 2+1 


Different abiotic stresses and their ecological significance in 
relation to productivity. 


Moisture stress as the major abiotic stress. 
Drought definition, frequency of occurrence, quantification. 


Cell water relations, distribution of water in cells, cell WERE 
terminology, components of water potential equation. 


Soil - plant - atmosphere continuum (SPAC) 


Soil water relations - Water uptake, role of root system. 
( 
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Transpiration - Plant and environmental factors 
affecting transpiration 


Water deficits - Causes for development, energy 
balance concept 
. 


Water deficit and plant- | Physiological and biological processes 
affected by moisture stress (e.g., cell 
elongation, protein synthesis, nitrogen 
metabolism, photosynthesis etc). 


Mechanism of drought- Different adaptive strategies for resist- 
ance, drought resistance (avoidance, 
escape and tolerance) - Significance 
of water use efficiency - Screening 
for DR - Physiological approaches to 
breeding for drought resistance. 


Salt stress - Saline - alkaline soils - Salt stress 


injury, mechanism of salt tolerance. 


Temperature - High temperature, low temperature, 
chilling iiijury and frost injury, mecha- 
nism of tolerance. 


Radiation stress - High light stress injury in shade 
| adopted crop species, low light as a 
constraint in productivity, UV-B as a 

constraint for plant growth. 


Practicals - 


Measurement of water status of plants, determination of 
osmotic potential by vapour pressure and freezing point depres- 
sion. 


Determination of soil water potential and content by psy- 
chrometry and other systems. 


Water use efficiency .- Determination at whole plant and 
single leaf level. 


Root-shoot signals - ABA and cytokinin effect on stomatal 
behaviour, heat tolerance and membrane integrity. 


Sullivans heat tolerance test, Chilling tolerance - Galactoli- 
pase and free fatty acid levels as biochemical markers for chilling 
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damage. 


Cold induced inactivtion of O, evolution of chloroplasts - asa 
screening technique for chilling tolerance. 


Expression of salt tolerance in plants regenerated from salt 
selected cell lines. K/Na ratios as. a screening test for salt toler- 
ance. | 


a. 


Freezing stress - Spectrophotometric measurements of 
leached phenolic compounds as a technique for freeze damage. 


Crop Phy.507 Crop Physiology-l 2+0 
Crop physiological aspects of cereals and sugarcane. 


Crop Phy.508 Crop Physiology-ll | 2+0 


Crop physiological aspects of pulses, oil seeds, cotton, 
tobacco and potato. 


Crop Phy.509 Seog Fnysiology 1+1 


The structure of seeds and their food resources, seed 
developmental pattern, source of assimilates for seed develop- 
ment, pathway of movement of assimilates in developing grains 
of monocots and dicots, storage chemistry of carbohydrates, 
proteins and fats. Mobilization of stores products during the seed 
germination in monocots and dicots, breakdown chemistry of 
starch, protein and fats, isa eaitee of ies tic products in 
release of energy to embryo. 


Respiration of germinating seeds mitochondrial activity and 
ATP synthesis. 


Control processes in mobilization of stored reserves. Gib- 
berellin and alpha - amylase activity. Other hydrolytic enzyme 
activity, seed dormancy, control mechanisms in embryo dor- 
mancy, release of seed dormancy, environmental control of seed 
dormancy. 


Practicals 
Seed viablity test and accelerated ageing test. 
Alpha - amylase activity at different seed imbibition intervals. 
( 
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Protease activity at different seed imbibition intervals. 
Assay of seed storage proteins. 

Seed hardening/osmotic priming of seeds. 

Seed viability losses - membrane leakage. 

Pathway of assimilate flow into developing seed. 


Estimation of seed respiration rates. 


Crop Phy.510 Tree Physiology 1+0 


Growth and development of tree plants. Definition 
Juvenility, shoot growth, Types of shoots. Pattern of shoot growth, 
Cambial growth and its regulation. 


Measurement of growth in tree species. Physiology of flower- 
ing in tree plants, photoperiodism and thermoperiodism. Control 
of shoot growth, hormonal relations and use of growth regulating 
chemicals. 


Physiology of seed germination in tree species. Extent of seed 
dormancy and seed viability in different tree species. Reasons for 
poor seed germination in tree species. Approach to increase 
seed germination. Concept of aerial seeding. 


Vegetative propagation, Influence of environmental factors 
and biochemical status of cuttings on rooting. 


Water relations of tree species. Water uptake and transport, 
water relations in tree species based on rainfall and its distri- 
bution. Concepts of transpiration ratio and water use efficiency. 


Carbon’ metabolism in trees. Form, place and time of accumu- 
lation of food material, utilization of reserve food material. 


Wood formation in deciduous and hard wood trees. 


Environmental factors limiting growth, Light period, Tempera- 
ture - Thermoperiod, Low temperature, winter injury, frost 
hardyness. Moisture stress and drought, salinity, air pollutants. 


Mineral nutrition - Nutrient requirement of trees, Mycorrhizal 
association, Nutrient recycling. 


Use of tissue culture in tree physiology. 
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Crop Phy.511 _ Herbicide Physiology 1+0 | 


Introduction - Classificaton of herbicides. Absorption and trans- 
location of soil and foliar applied herbicides. 


Physiological and biochmeical effect of herbicides - Effect on 
membrane structure and functions, on cell division and cell devel- 
opment. 


Effect on chloroplast, photosyntheis, respiration, protein 
synthesis, synthesis of lipids. 


Methods to increase the efficiency of soil and foliar applied 
herbicide - pH, adjuvants, synergists. Antidotes. Case studies 
of herbicides - Growth regulating types, triazines, substituted 
ureas, chloroacetamides, substituted uracils, thiocarbamates, 
nitriles, bipyridylium, unclassified groups, herbicide mixtures. 


Herbicide resistance - Induction - taxonomic and biological 
consideration of herbicide resistance - nature of resistance to 
triazines - Breeding herbicide tolerant crop cultivars. Herbicide 
resistance in plant cell cultures - practical significance. 


Crop Phy.512 Crop Modelling 0+1 


Introduction to crop modelling - Best features of plant growth ~ 
and architecture, descriptive and explanatory models. Basics of 
simulations techniques and development of explanatory models. 


Modelling of assimiliation and mobilization of carbon in plant 
growth. 


Photosynthesis at leaf canopy level, remobilization of 
resources for growth and maintenance, , pregramming mainte- 
nance processes, case studies. 


Whole plant growth analysis, similation exercises in accumula- 
tion of plant dry matter. 
Assimilate partitioning 


Allocation of resources to competing demand units, flow of 
resources to seeds, optimization rules for partitioning of alloca- 
tion, simulation exercises. 
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Modelling plant growth 


Optimal branching pattern of plants, leaf architecture, 
efficiency of solar radiation interception, when should leaves 
abscise and optimal crown cover. 


Dynamics of water uptake in plants 


Mathematic models of plant water loss and plant water rela- 
tion, modeling root architecture in maximizing water uptake, 
fractal properties of roots, water loss from canopies, model for 
stomatal opening, optimization of the ratio of transpiring to uptake 
surfaces. 


Modelling of climatological influences on crop growth 
Use of simulation models to evaluate weather effects. 


Solar radiation, temperature precipitation, CO, patterns influ- 
encing crop growth. 


Crop Phy.513 Morphogenesis and Physiology 1+0 
of Flowering . 


Morphogenesis - the celluer basis of growth and morphogen- 
esis. Anatomical and ultrastructural aspects of growth. Polarity - 
in tip growing cells and diffusive growing cells. Control of plane of 
cell division and differentiation in selected cell types. Molecular — 
basis of differentiation. Morphogenesis in roots and shoots. 


Photobiology - phytochrome as a photoreceptor - general 
properties. Structure and properties of phytochrome. Dark rever- 
sion and destruction. Phytochrome induced whole plant 
responses. | 


Flowering - effect of plant age, juvenility - the transition to 
flowering. Flowering nature and classification of plants. Photop- 
eriodism - Mechanism in short and long day plants. Theories 
related to flowering. Endogenous substances and flowering - 
Gene expression in flowering. Control of flowering. 


Vernalization - mechanism and practical use of the process. 


Crop Phy. 514 Plant Tissue Culture - Basic Principles 1+1 


Introductory History - Morphogenesis and Cellular Totipo- 
tency - Physiology and Biochemistry of Differentiation - Labora- 
tory Organisation (asceptic techniques) - Organ, tissue and cell 
culture. , 


Micropropagation strategies and extra vitro establishment. 
Application of tissue culture in Agriculture, Horticulture, Forestry 
and Industry. 


Practicals 


Laboratory orientation and introduction of aspectic techniques. 
Formulation of media and sterilization 


Explants, prepartion and inoculation. 

Types of cultures. 

Methods of quantification of growth. 

Induction of organogenesis and clonal propagation. 
Methods to obtain pathogengfree plants. 
Acclimatization and extra vitro establishment. 


Crop Phy. 515 Advances in Plant Tissue Culture 1+0 


Plant tissue culture - An important tool for Biotechnology. . 
Culture induced and directed variations (somaclonal variation) - 
Selection for abiotic and biotic stresses. _ 


Production of androgenic and genogenic haploids. 
Development of homozygous lines. — 
Somatic hybridization and organelle transfer. 
. Endosperm culture and triploid production. 
Secondary metabolite production. 
Practicals 


Techniques to identify stress tolerant cell lines in vitro salinity, 
moisture stress, herbicides, biotic stresses. 
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Anther culture techniques and techniques for gynogenic 
haploids. 


Protoplast isolation and culture. 

Protocols for secondary metabolite production - ' Approaches 
and case studies. 
Crop Phy.516 Post-harvest Physiology 1+0 


Concepts of physiological maturity - post-harvest changes in 
biochemical constituents in field crops - loss of nutritive value 
(changes in fat deterioration etc.). Environmental factors 
influencing post-harvest deterioration of seed nutritive quality. 


Post-harvest physiological and biochemical changes during 


_ fruit ripening and storage. Effect of enviornmental factors on 


changes in physiological and biochemical parameters. Harmonal 
and chemical control of post-harvest deterioration and its signifi- 
cance in storage and transport. 


Crop Phy. 517 Environmental Physiology 1+0 


Plants and macroclimate : Physiological responses of plants 
to changes in the environments. 


Geo-chemical and hydrological cycles. C, N and water cycles 
and other environmental factors influencing our ecosystem. 


Global warming or green house effect : Influence of CO, 
enhancement, methane and other heteroatomic molecules on 
global warming, enhanced CO, levels on productivity of ecosys- - 
tems, implications. 


Air pollution:- Industrial pollutants of air - SO,, NO, C,H,, 
ozone, peroxy-acetyl nitrate (PAN) etc. consequences on 
ecosystem. 


Chlorinated fluoro - carbons (CFCS) - their impact on ozone 
layer, ozone hole - and alterations in UV-B radiation. Effect of 
UV-B radiation on plant ecosystem. 


Water pollution and effect on plant growth : Industrial effluents 
of paper mills, distillary, sugar factory, domestic effluents, effect 
on ecosystems. 
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Agricultural chemical pollution and their effects on plant growth: 
Pesticide/herbicide pollution, pesticide residue, health hazard, 
story of DDT, environmental impact, alternatives to pesticide/ 
herbicide. Fertilizer and NO, pollution of water. | 


Adaptation of ecosystems to changing environment :- 


a. Effect on forest tree regeneration, water cycle in forest, litter 
decomposition. 


b. Effect on aquatic ecosystem, entrophication, BOD, Survival 
mechanisms at low CO, levels in marine environment. 


Analytical methods to detect long term changes in the environ- 
ment:-Tree ring cellulose stable carbon isotope discrimination, 
stable 180 discrimination in relation to hydrological changes. 


Pollution monitoring, management and environmental impact 
assessment:- pollution indicator species, bioassays and monitor- 
ing, environmental inventory and assessment, protection acts. 


Crop Phy. 518 Techniques in Plant Physiology 0+2 


Light measurements: Different instruments for measurement 
of radiation - photometric and radiometric instruments. Units of 
expression - total radiation, PAR, illymination. Tube solarimeters 
- Light interception in crop canopiés. Temperature summation 
concept, Quantification of vapour pressure deficits. 


Gas exchange technigues-measurement of photosynthetic 
rate and dark respiration using IRGA. 


Stomatal conductance-Porometry-Photosynthetic pigments- 
Spectrum and quantification. 


Determination of growth parameters-Estimation of energy 
utilization efficiency in crops. 


lsotopes-Use of Isotope in physiological investigations. 
Different isotopes-characteristic. feature-radiation measurement 
instruments. Radiometric method of measuring photosynthesis 
using '‘C/Translocation of photosynthates using “*C - Importance 
of °C discrimination technique. Protein synthesis using labelled 
amino acids. 


Water relations - Measurement of leaf water status. 
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Psychrometry - Measurement of water potential - solute poten- 
tial. 


Pressure bomb - Xylem pressure potential 
Neutron probe - Measurement of soil water status. 


Creation of moisture stress - Osmotic stress using PEG, 
semirapid stress-under pot culture conditions, field stress - line 
source technique (demonstration). 


Infra-red-thermometer-measurement of canopy temperature. 
Determination of water use efficiency-Gravimetric technique. 


Seed hardening technique-seed dormancy and methods to 
break seed dormancy. 

Seed viability - TTC test 

Growth regulators - Bioassays - auxin, gibberellin and 
cytokinins. 

Enthylene quantification - By gas chromatography. 

- Preparation of solution - growth regulators. 

- Quantification of certain organic compounds using enzymes. 

- Determination of membrane integrity. 


- Quantification of starch, sugars, phenols, carotenoids, pro- 
teins and amino acids from plant samples. 
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AGRICULTURAL EXTENSION 
Ag. Extn. 501 Extension Educational Technology 2+1 


The Concept of Extension, as a method of education for 
teaching rural youth and adults. 


The concept of Extension Teaching Methods - classification; 
nature, effectiveness, essential elements involved, advantages 
and limitations of each extension method. The place of Result 
Demonstration and essential steps involved in conducting Result 
Demonstration. 


The Whole Farm Demonstration as an innovative extension 
teaching method.Importance of partial budgeting technique for 
presentation of farm plans; Steps involved in development of 
farm plans to make optimum utilization of resources available 
with the individual farmer. . 


Place of A.V. Aids in the use of extension teaching methods, 
their classification. Development of teaching materials, use and 
maintenance of A.V. equipment. 


Essential criteria involved in selection and combination of 
teaching methods to suit to different situations. Evaluation of 
extension teaching methods - review of Whe research results. 


Practicals 


- Discussion on elements of teaching - learning situation. 
- Discussion on effectiveness of extension methods - cone of 


experience. 
- Discussion on appropriateness of pvtendion methods for 
behavioural changes. . 


- Simulation exercises on selected extension methods. 
- Preparation and use of different visual aids. 
- Skills in operation and maintenance of projected equipment. 


Ag. Extn. 502 Communication for Agricultural 2+1 
Development Fr 


Meaning of communication and definition of Agricultural 
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Communication. Scope and purpose of communication, 
individual involvement in communication ; Distinction between 
education, propaganda, entertainment, consumatory and instru- 
mental purposes of agricultural communication. 


Communication process and systems: Models - analysis of 
communication elements in different models and their limitations. 
Psychological and sociological concepts related to communica- 
tion - Learning, perception, listening, attitude, credibility, 
empathy, semantics and dimension of meaning and self aware- 
ness. 


Forms of communication - interpersonal, non-verbal and mass 
communication; effects of mass communication and 
persuasive communication. Theories of communication - 
balance, mathematical, readability, cognitive dissonance, 
situational and co-orientation. : 


Science communication and transfer of technology models. 
Development communication, modernisation - anticedents and 
consequents; communication planning and strategies; Freiere 
approach to communication ; media support services; research 
findings in agricultural communication. 


Practicals 


- Discussion on universals of communication, developing 
agricultural communication model. 


- Measurement of semantic differences. 


- Analysis of credibility dimensions - perception and listening, 
small group communication pattern. 


- Communication techniques for Radio, TV and groups. 
- Discussion on case studies in agricultural communication. 
Ag. Extn. 503 Diffusion and Adoption of Agricultural 2+1 
Innovations 


Diffusion, elements in diffusion process; meaning of culture, 
cultural change and determinants of cultural change. Social 
change, its meaning and types. The history of diffusion research. 


Innovation : concept, Innovation development process and 
attributes of innovation. Adoption : meaning, models and factors 
associated with adoption. Innovation - Decision process: knowl- 
edge, persuasion, decision, implementation and confirmation 
stages; sources of information at different stages of innovation - 
decision process. ) 


Rate of adoption, adopter categories and their characteris- 
tics. Innovativeness, types of innovation decisions. 


Opinion leadership: meaning, characteristics of opinion lead- 
ers and their role in diffusion of innovations; types of opinion 
leadership and methods of identifying leaders. 


Change agent: the roles, factors influencing his effectiveness; 
homophily and heterophily. 


Consequences of adoption of innovations - model, nature of 
consequences. 


Practicals 


- Discussion on research studies and case studies in diffu- 
sion and adoption. 


- Discussion on measuring diffusion and adoption. 


- Visits to the villages, National and Micro Watershed Projects 
to study the diffusion and adoption of agricultural innova- 
tions. 


- Study of characteristics of different categories of adopters 
and factors influencing innovation - decision process in the 
selected villages. 


Ag.Extn. 504 Extension Programme Planning 2+1 


The concept of the planning, extension programme planning 
and extension programme. Nature and importance of extension 
programme planning. Need for an extension education vis-a-vis 
extension programme planning. Need for an extension programme, 
and basis for a sound extension programme. 


Principles of programme planning, programme planning 
process-programme building and execution. 
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Programme building as a.process, its basic activities viz., 
studying facts and trends, identifying opportunities and activities, 
making decisions on priorities and establishing objectives. 
Programme execution - plan of work, its purpose and compo- 
nents for effective plan of work, development and carrying out the 
plan of work. Evaluation of the work carried out, appraisal of 
accomplishment and reconsideration. 


Evaluation, its place and imporatance at every stage in plan- 
ning process; types and degrees of evaluation ; utility of evalua- 
tion results in extension. Monitoring and its importance in effec- 
tive execution of programmes. 


Roles and responsibilities of different categories of extension 
workers, local leaders and representatives of local government 
institutions and non-governmental organisations in developing, 
execution and evaluation of extension programmes. 


Problems confronting extension programme planning in India 
and possible solutions. 


Practicals 


- Discussion sessions and presentation of case studies and 
reports pertaining to programme building and its execution 
in different types of organisations ssl extension 
educational programmes. 


- Visits to the development departments of the state viz., 
Agriculture, Sericulture, Animal Husbandry, Horticulture and 
Fisheries; Directorate of Extension of UAS, Zilla Panchayat 
and Non-governmental organizations to study the 
programme planning process. ) 


- Visits to the villages to collect data to study village institu- 
tions with reference to their involvement in extension 
programme planning. 


Ag. Extn.505 Methods and Designs of Research 2+1 
in Extension 


Research : Social Reasearch and its types - Need for 
research in Extension. Variables: meaning and types - independ- 
ent, dependent, intervening and other types of variables. Hypoth- 
esis: characteristics, types and testing of hypothesis. Scientific 
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method and its characteristics. 


Research Design : Concept, purpose, principles of MAX MIN 
CON; classification of research designs - Ex Post Facto and 
Experimental designs, their advantages and limitations. Field 
studies: exploratory and analytical studies, case study and sur- 
vey research. 


Monitoring and evaluation - concepts, indicators and 
measurement of project effects and impact on beneficiaries. 


Measurement: levels of measurement and statistical tests; 
reliability and validity tests. Scaling technique: method of paired 
comparison, summated ratings, successive interval and scalogram 
analysis: objective tests and scales. 


Research methods: Problems of design and ethics; methods 
of data collection. Processing of data - editing, coding, tabulation, 
analysis and interpretation ; preparation of scientific reports. 
Methodological issues in the evaluation of extension impact. 


Practicals 


. Exercises on research problem identification; assignments 
on review and presentation of research studies; formulation 
of research proposal and hypothesis. 


. Discussion on construction of schedule/questionnaire and 
scales; sampling procedure. 


ibe Visit. to project areas for data collection and Monitoring and 
Evaluation units to study the methodology utilised in evalua- 
tion. 


. Discussion on processing of data and report writing; 
presentation of group reports by the students. 


: Simulation of an experimental design and measurement of 
the impact of treatment of X on Y. 


~ Ag. Extn. 506 Agricultural Extension Systems ofthe 2+0 
World 


Agricultural Extension: Definitions, ploicy and target clientele. 
Extension approaches, programmes and methods; extension 
impact and effectiveness; the challenges ahead for Agricultural 


Extension. 
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An overview of Agricultural Extension systems in the World: 
Co-operative Extension Service of USA, National Agricultural 
Advisory Service of United Kingdom, Extension Education 
Service of Japan, Agricultural Extension Services of Isreal, 
Thaiwan and Netherlands. 


T & V System : Objectives, organisation, programme content 
and implementation strategy; the impact and limitations of T&V 
system as experienced in India and other countries. 


Extension approaches and experiences of International 
organisations like World Bank, FAO and U.N. Current status and 
problems of Agricultural Extension in the World and emerging 
priorities for India and other developing countries. 


Cost-effectiveness and sustainability of extension approach. 
Extension-research linkages and work with resource poor farm- 
ers. 


Comparison of selected Agricultural Extension Systems and 
Extension approaches: areas of success, deficiencies and future 
course of action. 


Ag. Extn. 507 Extension Administration and 2+1 
Management 


Concept of administration and management, principles of 
administration/management, scientific management movement, 
classical and modern theories of management, schools of man- 
agement thought. 


Functions of management: Planning, organising, staffing, 
directing and leading, controlling, coordinating, budgeting, inno- 
vating and representing. 


Planning: Nature and importance of planning, types of plans, 
planning in extension organisation; Organising: Principles and 
functions of organisation, formal and informal organisations. 


Staffing: Nature of staffing, factors influencing staffing, induc- 
tion and insegvice training ; Directing and leading: supervision, 
functions of extension supervisors, motivation and its importance 
in management, theories of motivation; importance, types and 
methods of administrative communication, decision making in 
organisation. 
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Controlling: Steps and techniques; Coordinating: importance 
of coordination in extension management at different levels, 
methods of coordination; Budgeting: principles of effective bud- 
geting, budget development at various levels of extension 
management: Innovating: creativity in Management; 
Representing: dealing with outside groups and institutions. 


Development administration: Concept and characteristics. 
Organisational dimensions: organisational climate, organisational _ 
behaviour, organisational commitment, organisational develop- © 
ment, organisational effectiveness and human relations in 
organisations. 


Techniques of management: Management by Objective(MBO) 
and Programme Evaluation and Review Technique (PERT). Ap- 
proaches to management: coverdale Sit gt systems and 
contingency approach. 


Practicals 


- Discussion on case studies and research findings; reading 
assignments in administration and management. 


- Exercises in management games. 


- Visit to Command Area Development Authority and Devel- 
opment Departments to study their organisational structure 
and functions. 


- Visit to Management Training Institutions like Indian Insti- 
tute of Management, Bangalore and Administrative Training 
Institute, Mysore. 


- Visit to selected Transfer of Technology Projects to study 
their management functions. 
Ag. Extn.508 Agricultural Development Process 2+0 


The concept of agricultural development and its place in 
national economy. The present status of agricultural develop- 
ment in India and other countries. 


The elements of agriculture - the production process, the 
farmer, the farm and the farm business. The essentials for 
agricultural development : markets for farm products, changing 
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technology, local sources of supplies and equipment, production 
and encouragement for farmers and transportation. 


The accelerators of agricultural development - education for 
development, production credit, group action by farmers, improv- 
ing agricultural land, and national planning for agricultural devel- 
opment. Factors influencing agricultural development: Cultural, 
social, economic and technological factors. 


The theories of agricultural development: Conservation model, 
urban - industrial impact model, diffusion model, and high-pay - 
off input model. 


Institutional interface in agricultural development: Agricultural 
Universities, ICAR Institutions and other development depart- 
ments. Agrarian reforms and agricultural development. 
Modernising agriculture: creating a progressive rural structure. 


Problems of agricultural development in India. 


Ag. Extn.509 Group Dynamics and Leadership 2+ 
for Group Action 


Group Dynamics, its origin and development; social group, its 
classification and description. Characteristics of Indian rural 
communities; socio-psychological and cultural aspects of groups. 


The individual in a group setting, the internal and external 
dynamics of groups, group goals and objectives; forces 
influencing group functioning - cohesive and disruptive forces; 
Stages in development of group, collective problem solving. 


Concept of leadership as a trait of the individual, theories and 
types of leadership; Leader as a function of the group and 
_situation; leader-centred and group - centred leadership; leader- 
ship behaviour. Developing leadership - identification of leaders, 
training and their use in extension work, principles and proce- 
dures. 


Techniques of enabling groups to develop leadership and to 
secure group action; working with small groups - small group 
discussions, Philips-66 or Huddle method, Buzz group method, 
Symposium, Panel discusssion, Interrogator panel, Committee 
hearing, Dialogue, Interview, Lecture, Brain storming and 
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role-playing; Working with large groups - large meetings, work- 
shops, conferences and institutes. 


Evaluation methods for improving group processes - end of 
meeting comments, group evaluation and group observer evalua- 
tion. 


Practicals 


- Discussion sessions, presentations, case studies, group 
dynamics, games and exercises directed to understanding 
of the groups, their structure, leadership, solidarity, produc- 
tivity as relevant to rural groups. 


- Visits to different types of social groups to study their 
functioning, leadership and group dynamics. 


Evaluation of an ongoing programme to understand the asso- 
wiation between nature of leadership and impact. 


Ag. Extn.510 Women and Youth Extension Work — 1+1 


Women and Youth : Their characteristics, needs and inter- 
ests. Adult-Youth interaction in a social system. Women and 
youth work in Extension: the objectives and philosophy; contribu- 
tion of women and youth for agricultural development in India 
and other countries. 


Organisation and development of youth club work in USA and 
other developed countries as well as in selected develop and © 
under developed countries. 


History of youth extension work in India. Role of farm women 
in agriculture with special reference to farming systems approach 
in India and other agriculturally predominent countries; entrepre- 
neurial behaviour . and abilities of farm women in farm and 
non-farm activities; multiple operations of farm women - issues 
and implications. Participation of women and youth in decision- 
making. 


Procedure for organising women and youth clubs; a model 
constitution for organising clubs. Place of project work in develop- 
ing women and youth; group projects and individual projects; 
project records, their maintenance and use. Interfacing technol- 
ogy and needs of rural women. Study of various strategies for 
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women and youth work in India particularly in Karnataka. WYTEP 
and DWACRA - objectives, programme content, programme 
execution, advantages and limitations. 


Importance of voluntary leaders in women and youth work; the 
selection, training, recognition and use of leaders. Organising 
women and youth conventions at different levels to develop the 
interest in group work. 


Practicals 


- Visits to different youth and women organisations to study 
programmes in operation. 


- Visits to youth clubs: collection of data and its analysis, 
development and presentation of calendar of work to the 
club for action. 


- Developing few individual and group projects and initiation 
of project work in some clubs. 


- Discussion on case studies related to women and youth 
organisations, PEO reports. 


Ag. Extn. 601 Rural Development 2+1 


Community Development: Definition, objectives, phases and 
methods, C.D. in developing countries - successes and failures; 
C.D. programme of India-- objectives, organisation, programme 
content, implementation strategy, achievements and failures. 
Composite index and models of C.D.; Community Development 
as an approach to rural development. 


Rural Development: Emergence of the concept, meaning, 
perceptions, objectives, dimensions, issues and policies. Rural 
development vis-a-vis agricultural development/economic devel- 
opment. Approaches to rural development in India and other 
countries, model of Integrated Rural Development; Concept of 
regional planning, growth centre, single window and service 
centres. 


Integrated Rural Development Programme in India: Origin, 
objectives, target groups, incentives, implementation of projects, 
impact on employement generation and purchasing Pome limita- 
tions and future course of action. 
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International Organisations like World Bank, FAO, USAID and 
United Nations in Rural Development - their experiences and 
emerging priorities. Rural development activities by non-govern- 


.mental organisations and Panchayat Raj Institutions. 


Practicals 


- Review of PEO and Seminar reports, research findings on ~ 


C.D. programme in India. 


- Visits to selected districts to observe IRDP/JRY and to 
have discussion on their effectiveness. 


- Discussion on the effectiveness of selected poverty alle- 
viation programmes of selected countries. 


- Visits to R.D. Projects implemented by NGOs. 


. Visits to Rural Development .Department and Zilla 
Panchayat to study the R.D. projects operated by them 
and discussion about their impact. 


- Review and presentation of successful approach/strate- 
gies of R.D. by students; discussion on indicators for 
measurement of R.D. 


. Identifying the factors associated with the development of 
rural poor. 


Ag. Extn. 602 Organisational Communication 2+1 
, and Public Relations 


Meaning and scope of organisational communication. 
Functions of organisational communication: Informative, Evalua- 
tive, Instructional and Persuasive functions. Models relevant to 
organisational communication. 


Organisational communication flow, channels of communica- 
tion and need for multiple channels for effective communication. 
Oral communication in organisations: communication transmis- 
sion, communication reception, communication in groups, 
interviews, inter group and intra group communication and 
organisational aids for oral communication. Written communica- 
tions: types of reports, circulars, instructional sheets, house maga- 
zines, periodicals and others. 
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Concept, principles and philosophy of public relations 
(P.R.);Organisational communication for effective public rela- 
tions; Administrators and workers in public relations, organisa- 
tions and public in the P.R. 


Place of P.R. in developmental organisation with special refer- 
ence to extension. 


Practicals 


- Studying and presentation of case studies which deal with 
different concepts involved in organisational communica- 
tion and public relartions. 


- Visits to various organisations in public and private sectors 
to study the methods used for organisational communica- 
tion. 


- Exercises on written communication. 


Ag. Extn. 603 Agricultural Journalism 2+1 


Agricultural Journalism: meaning, functions, a brief history, 
present status and scope-Sources of farm information: institu- 
tions, research journals, magazines, farmers, news agencies and 
news reporters. Criteria for evaluation of research information: 
processing scientific information into simple presentations through 
folders, circulars, news flashes and bulletins. 


Characteristics of news and basic elements of news writing, 
different types of headlines and leads, principles of writing 
features, articles, success stories and question and answer 
columns; interview technique and script writing for radio, 
television and films. 


Principles of layout and design for folders, wall newspapers 
and magazines; selection of illustrations, photographs and other 
visual presentations. Composing - letter presss, DTP and Photo 
type setting; proof reading and editing; Basic concepts relating to 
letter press, off-set and silk screen printing; recent advances in 
printing technology. 


Concepts relating to readability, audience research and 
content analysis of printed material. Video production: planning. 
development of story board, filming, editing and audio-recording. 
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Laws relating to press - law of libel, defamation and copy right 
act. = | 


Practicals 


- Each student will collect research data relating to a topic, 
process and prepare information materials like feature 
articles, folders and scripts for radio and television. 


- Visit to newspaper office, radio and TV stations to observe 
activities relating to reporting, editing and printing/ 
broadcasting. 


- Proof reading, exercises in letter press and off-set 
printing. 


: Interviewing progressive farmers and writing success 
stories. 


- Exercises on Video production and script writing 


- Review of research studies in agricultural journalism and 
evaluation of printed material for their readability. 


Ag. Extn. 604 Human Resource Development 1+1 
in Extension Organisation 


Human resources and their importance in Agricultural Exten- 
sion, Evolution of Hesse si. of human resources; individual in 
the organisation. © 


Training and development of human resource concept and 
importance of training, training process, principles of training, 
training needs and objectives. Phases of training - pre-training, 
training and post-training phases. Training requirements; 
Methods of training - learning on the job, lecture method, case 
method, syndicate method, programmed learning. 


Evaluation of training - types of training: evaluation, 
techniques of evaluation. Motivation, stress management and 
organisational behaviour as facilitators of human resource 
development. Performance appraisal - concept and types. 


Role of morale and productivity in human resource manage- 
ment. Manpower planning in agricultural extension, recruitment 
and selection. 
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Practicals 
- Discussion on conceptual models of training. 


- Discussion on case studies and research studies in 
human resource management. 


- Discussion on research studies in job performance/ 
performance appraisal. 


- Visit to the Training Centres of the UAS, development 
departments, commercial banks and non-governmental 
organisations to study their training functions. 


Ag. Extn. 605 Vocational Education for Agricultural  1+1 
Development 


Meaning of Vocational Education and related concepts: so- 
cial, economical and political foundation of vocational education. 
Theories and models of vocational education. 


Evolution of vocational agricultural education: strategic plan of 
vocationalisation of education; organisation and administration of 
vocational education; developing vocational education, super- 
vised occupational experience programme, methods of teaching 
vocational education. 


Agricultural education for young and adult farmers: high 
schools, higher secondary level, Krishi Vignana Kendras, 
_ TRYSEM as a tool for vocational education. 


Practicals 
- Analysis of models of vocational education. 


- + Discussion sessions on national policy of vocational edu- 
cation. 


- Methods of teaching vocational agriculture, developing les- 
son plans and presentation of lessons. __ 


- , Formulation of projects for a self-employment in respective 
fields of education. : 


- _ Field visits to vocational agricultural institutions and KVKs. 


Ag.Extn.606 _ Instructional Technology 2+1 


Concepts in educational technology; Appraisal of present 
educational system in Agricultural Universities in the country. 
Systems approach to curriculum design and development at 
macro and micro levels. ICAR policies on professional education. 


Academic motivation - role of teacher and learner; principles 
of instructional technology, personal and objective instructions; 
instructional models, systems approach to instruction; strategy 
for instructional technology; utility of instructional aids in educa- 
tion and training; concepts in the use of computer, audio-visual 
aids and instructional media; criteria of measuring effectiveness 
of instructional aids; fundamentals of self education modules and 
their preparation. 


Principles and process of learning; experimental approach to 
teaching; programmed instruction and structured learning; role of 
simulation games in education; role playing for decision - making 
process; management of learning and academic motivation; role 
of inter-personal relationship in teaching - learning 
process.Competency based systems of teaching, and evaluation, 
planning and construction of measurement instruments. 


Essence of evaluation: validity, reliability and administrability; 
E¥aluation of education system, system for feedback mecha- 
nism, its effectiveness and implementation; learning through li- 
brary resources, role review papers. International information 
systems for agricultural sciences and technology: case analysis, 
problem analysis and decision making. 


Practicals 


- Computer instruction; formulation of computerised units 
and their use. 


- Preparation of audio-visual modules by use of slides and 
video. 


- Preparation of charts and transparencies for classroom 
teaching. 


- Development of course units for self-instruction through — 


television. 


46 


- Development of course curriculum at macro and micro 
levels. 


- Preparation of lesson plans, scientific documentation, scripts 
and library consultation. 


Ag.Extn.607 Distance Education in Agriculture 2+0 


Concept and need for Distance Education in agriculture; . 
social, economic, political and philosophical foundations of dis- 
tance education. Educational and Psychological principles. 


Forms. of distance education for reaching farmers, youth, 
women and extension functionaries. Distance Education through 
print media, broadcast, telecast and video. 


Programmed instruction and development of models for 
distance education. Organization, administration and. evaluation 
of distance education. Students and teachers interaction in 
distance education. 

- Review of ongoing distance education programmes for rural 
audience and. extension functionaries. Research in distance 
education - impact of distance education programmes in India 
and-abroad. 
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AGRICULTURAL ENTOMOLOGY 


Ag.Ent.501 Literature and Techniques in Entomology 0+1 


History and development of Entomology in India and the world © 
_ from ancient to modern times. Materials and techniques for 
collection, preservation, mounting, rearing and drawing insects 
and mites. Microtomy, micrometry and photography, preparation 
of display mounts. Equipments and methods in sampling, rearing, 
mass multiplication and population estimation of insects. Assess- 
ment of losses due to insect damage. 


Information retreival-sources, library classification system, 
thesis writing. Preparation and presentation of scientific HOpeNs. - 
proof reading. 


Ag.Ent.502 ~~ Insect Morphology 141 


External insect anatomy -_ integumentary structures, 
segmentation and modifications. Body regions, appendages and 
other structures with modifications, their importance in phyloge- 
netic analysis. Insect colours and their nature. Evolution and 
dao wanes of insect genitalia and insect body size. 


Ag.Ent,.503 Insect Anatomy 1+1 


Anatomy, major modifications and histology of digestive, 
circulatory, respiratory, excretory, reproductive, sensory and 
nervous, endocrine and exocrine systems, insect musculature. 


Introduction to insect cytology, karyology and embryology. 


Ag.Ent.504 Systematic Entomology - I 142 


Brief history of insect classification. Principles of insect classi- 
fication. A preliminary knowledge of principles of zoological 
nomenclature, concept of species, generic and higher categories. 
Zoogeography of insects. 

Construction and use of taxonomic keys. A knowledge of the 
orders and important families of ‘insects. 


Students will collect representatives of all orders of insects in 
Karnataka and submit an identified collection of not less thant 
100 insect species. 
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Ag.Ent.505 : immature Insects 042 


Importance of study of immature insects. Taxonomic impor- 
tance of immature insects. Techniques involved in collection, 
killing, preserving and maintenance of immature insects. 


Study of immature stages of insects including relationships, 
classification and keys. 


Detailed study of immature stages of common or economi- 
cally important families of the orders: Epbhemeroptera, Odonata, 
Orthoptera, Hemiptera, Neuroptera, Coleoptera, Trichoptera, 
‘Lepidoptera, Diptera and Hymenoptera. Field identification of 
immature stages of important pest species of crops. 


Students will collect and submit not less than 100 identified 
immature stages of insects representing major insect orders. 


Ag.Ent.506 Insect Ecology - | 1+1 


Definition, scope and history. Ecosystem-trophic structure - 
nutrient cycling - role of insects. Population biology of insects - 
growth curves - life tables - r &k selection - life historys 
strategies. Regulation of insect populations, theories, factors. 
Insect dispersal and migration - implications for distribution of 
insects of economic importance. Introduction to insect plant 
. interaction - tritrophic interaction - concept of coevolution. Intra 
and interspecific interaction types. Predation and its 
components - Lotka, Volterra model - functional and numerical 
response. Competition - gametheory - concept of evolutionarily 
stable strategies - competitive displacement.. Defence mecha- 
nisms - types of mimicry. Community ecology - diversity - 
richness - factors regulating diversity, concepts of niche - guild - 
habitat - limiting similarities. Insect distribution - types - sampling 
- indices - factors. Abundance of insects - causes for their 
abundance and richness. Evolutionary background for insect 
adaptations. Measurement of environmental factors. Applied ecol- 
ogy and pest management. 


Ag.Ent.507 Insect Physiology - | 1+1 


Scope and importance of physiology. Physiology of digestion, 
circulation, respiration, excretion, secretion, reproduction and 
neural and sensory functions. Nutrition : constituents of food and 
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diatetics. Physiology of insect integument, growth and 
development. 


Ag.Ent.508 Insect Toxicology - | 1+1 


History of chemical control. Scope of insect toxicology - 
pesticide industry in India. Insecticide formulations -_ solids, 
liquids and special formulations. Study of carriers and adjuvants. 
Classification and mode of action of insecticides - arsenicals. 
flourine compounds, dinitrophenols, chlorinated hydrocarbons, 
chlorinated terpenes, organopkhosphates, carbamates, synthetic 
pyrethroids, fumigants, insecticides of plant and animat origin, 
and miscellaneous compounds. Compatibility, synergism and 
joint.action of insecticides. 

Study of non-insecticide chemicals - chemosterilants, antifeed- 
ants, attractants, repellants, chitin inhibitors, growth regulators 
and hormone analogues. 


Insecticffle appliances - types of sprayers, dusters and nozzles. 
Catiberation of sprayers. Preparation of dusts and spray fluids. 


Insecticide residues. - problems of residues in relation. to 
environment and human safety. Insecticides Act. Insecticide re- 
sistance in insect pests. Safe use of insecticides - first aid. Visit 
to-pesticide R & D Establishments. 


iis sinitis Bioecology of Insect and Mite Pests 1+1 
of Field Crops 


An advanced study of distribution, factors of abundance, 
nature of darnmage and symptoms of injury, host - range, 
bionomics and management of pests of cereals, millets, pulses, 
oil seeds, fibre crops, sugarcane and narcotics. Economic thresh- 
old levels of major pests affecting different crops. Integrated 
management practices for pests. 


Ag.Ent.510 Bioecology of Insect and Mite Pests 1+1 
of Horticultural Crops 


An advanced study of distribution, factors of abundance, 
nature of damage and symptoms of injury, host - range, 
bionomics and management of pests of vegetables, fruit crops, 
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plantation crops, spices, ornamental and medicinal plants. Use of 
different pesticides in vegetables and fruit crops, limitations and 
residue levels etc. Integrated management practices for pests of 
these crops. 


Ag.Ent.511 Biological Control - 1 - 1+1 
History, development and scope of biological control. 
Principles of biological control - importation - _ inundation, 


augmentation and conservation. Main parasitic and predatory 
groups of insects. Specialisation and adaptation of predatory and 
parasitic groups of insects. 


Role of microbes and other natural enemies in biological 
control. Fundamentals of biological control of weeds. Successful 
biological control projects, analysis, trends and future possibilities 
of biological control. Mass culturing techniques of natural en- 
emies. Importation of natural enemies - quarantine 
regulations. Biotechnology in biological control, semi - chemicals 
in biological control. 


Ag.Ent.512 Pest Management 140 


Concepts of pests - ElL and ETL. Reasons for pest outbreak. — 
Assessment of crop loss - techniques, factors governing crop 
loss assessment. Tools of pest management - their advantages 
and disadvantages. Genetics of pests and plants in pest 
management, biotechnology. Concept of IPM, Supervised 
controi. Ecological background - features of agro - ecosystems 
- crop isolation - bioclimatic inputs. Ecosystems character and 
choice of management. Economic criteria in pest-management. 
Systems approach. Pest management and sustainable agricul- 
ture. Modelling in pest management. Computer programmes for 
pest management. 


Survey and surveillance systems including remote sensing. 


Ag.Ent.601 Apiculture 1+1 


History of apiculture. Species and races of honeybee. 
Morphology and anatomy of honeybees. Origin and evolution of 
social life in honeybees. Structure and organisation of colonies, 
castes and their functions. Behaviour - swarming, communica- 


51 


tion, foraging, nursing, defense, robbing, queeniess colony, etc. 


Basic principles of beekeeping, management of honeybee 
colonies during different seasons, queen rearing. Role of honey- 
bees in crop production, bee pasturage, migratory beekeeping. 
Properties of honey and wax - their uses. Natural enemies of 
honeybees - pests and diseases and their management. Bee 
poisoning - safe use of pesticides against bees. 


Ag.Ent.602 ; Soil Arthropods 1+1 


Soil arthropods - classification, habits and identification. 


Estimation of populations, sampling and extraction methods. 
Biology, ecology and behaviour of economically important soil 
arthropods. ! | 


The role A soil arthropods in litter breakdown and humus 
formation. Harmful and beneficial soil arthropods and their 
mangement. Inter - relationships among arthropods and other 
soil invertebrates. 


Ag.Ent.603 Ecology and Biology of Soil Invertebrates 1+1 


Soil as a habitat for invertebrates. Types of invertebrate fauna 
found in soil, their habits, identification and classification. 
Assessment of populations, sampling, extraction, trapping and 
population dynamics. Techniques for culturing soil invertebrates. 
Biology, ecology and behaviour of soil invertebrates. Inter- 
relationships among soil invertebrates and with other organisms. 
The role of invertabrates in litter breakdown and humus forma- 
tion. Vermiculture and vermicomposting. Effects of agricultural 
practices on the soil fauna. Harmful and beneficial soil inverte- 
brates and their management. Invertebrates as bioindicators of 
habitat quality. Effects of human activities on soil animal 
populations. 


Ag.Ent.604 Systematic Entomology - Il 1+1 


Species concept and speciation. Detailed study of the three 
schools of classification - evolutionary, numerical and cladistics. 


Study and interpretation of International code of zoological 
nomenclature and opinions. 


eee ee 


Phylogeny of extant insect orders. A study of fossil insect 
orders. 


Students will choose one insect family or a group for collection 
and taxonomic study. 


Ag.Ent.605 | Insect Behaviour 1+1 


Introduction to ethology - history and scope. Genetics of. 
behaviour, polymorphism. Nervous system and behaviour - 
hormonal control. Perceptual mechanisms - sense.organs. Age 
and development in behaviour. Learning and memory - 
constraints. Complex behaviours - control of organisation and 
self organisation. Food finding, selecting and feeding behaviours 
- mean and variance relationship, sampling (optimal foraging). 
Reproductive behaviours - mate choice, male competition 
parental care. Defence against predators - against plant chemi- 
cals. Temporal and spatial relationships, orientation - migration. 
Communication - signal modalities - social signals - regulation 
and evolution. Social relationships - territorial behaviour - domi- 
nance - courtship and mating systems. Eusociality - altruism - 
levels of sociality. Parental manipulation. Evolutionary changes in 
behaviour. Concepts of ethospecies. Applied ethology - pest 
management - domestication of insects. } 


Ag.Ent.606 Insect Ecology - Il 1+1 


Theory of natural selection - constraints in evolution - 
physical, phylogenetic and historical - units of selection - the 
concept of evolutionarily stable strategies. Dynamics of insect 
populations - growth curves - optimum yield - continuous 
culture - life tables and pest management. Ecological genetics - 
populations under stress. Community ecology - succession struc- 
ture. Competition - intra and inter specific - insect communities on 
plants - species packing - diversity - complexity - stability. Repro- 
ductive ecology - sexual selection - mating system. Reproductive 
strategies - timing - egg number - effort - parent - off-spring 
conflict. Insect plant interactions - evolution of phytophagy - 
tritrophic interactions - co-evolution - phenology - arms race. 
Evolution of host choice in phytophagous insects. Evolution of 
host seeking behaviour - monphagy Ws polyphagy. Insects as 
bio-agents against weeds. Foraging ecology of insects - adaptive 
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strategies - marginal value theorem - central place. foraging - 
foraging by pollinators. Insect nutrition. Sociobiology - levels of 
sociality - eusocial insects - theoriés. Biogeography - island 
biogeography - application in agricultural systems and pest abun- 
dance - herbivores on ‘plants. 


Ag. Ent,667 | Insect Physiology - li 141 


' Advanced treatment of physiology of different systems. 
Organisation of insect nervous system, transmission of impulses. 
Insect endocrine system - production, regulation and mode of 
action of insect hormones. Physiology of biorhythms and 
‘diapause. Insect exocrine system - pheromones production. - 
storage, emission - perception - role in insect behaviour. Physiol- 
ogy of host selection. Metabolism of various nutrients: Artificial 
_ diets. lonic balance in insects. Insecticide detoxification mecha- 
nisms. Physiology of defence mechanisms. 


Ag.Ent.608 Insect Toxicology ll 1+1 


Mode of action and structure - activity relationships of impor- 
tant groups of insecticides. Metabolism of insecticides in insects, 
mammals, plant and soil. Penetration and distribution of insecti- 
cides in insect systems. Insecticide selectivity. 


Insecticide resistance - origin and development of resistance, 
genetic bagis - monogenic and polygenic mechanisms of 
resistance - metabolic, non-metabolic and behavioural resis- 
tance. Resistance management. 


Insecticide residues - effect of biological and physical factors 
on residues. Insecticide pollution - pathways of environmental 
contamination and bioaccumulation. 


_ Ag. Ent. 609 Storage Entomology | 1+1 


Infestation history; problems of storage of grains, inspection | 
of food grain, sources of infestation in stored food grains, cases 
and types of deterioration in stored grains ad methods of check- 
ing them, storage losses. Stored grains pests (including non- 
insect pests) their identification, life history and ecology. Bag and 
bulk storage. Methods of detection of internal infestation. Man- 
agement of stored grain pests. Use of pesticides for storage. of 


food grains, factors affecting their efficiency, application 
methods, contamination, residues and tolerance étc. 


Ag.Ent. 610 Forest Entomology. 1+1 


Insects in relation to forests, interacting environmental or 
habitat factors. Role of insects in nutrient cycling in forest 
ecosystems. . Knowledge of:adults.and. immature stages of insect 
pests of economically important forest plants. Ecology and 
management of economically important foliage feeders, phloem 
feeders, wood borers, terminal sh6ot, root, seed and cone feed- 
ing insects. Forest nursery pests, pests of. timber and their 
management, pollinators, productive insects in forests. Non - 
insect pests of forest and their management. Principles and 
concepts of forest pest management. | 


Ag. Ent. 611 Biological Control - HH +1 


Ecological basis of biological control, biotogical.characteristics 
of entomophagous insets, systematics in relation to. biological 
control. Introduction, culture .and establishment of. natural 
enemies. Conservation and augmentation of natural enemies. 
Microbial diseases of insects, epizootiology of insect diseases. 


Ag. Ent. 612 insect Pathology 1+1 


History of insect pathology, virulence, infection of bacteria, 
fungi, viruses, protozoa, rickettsia spiroplasma. and: nematodes, 
Epizootiology, symptornatology and pathologies of disease causéd 
by the above and the factors controlling these. Defence mecha- 
nisms. Examples of successful instances and mass production 
techniques of pathogens. Safety and registration of microbial 
pesticides. 


Ag. Ent. 613 Insect Control by Host Plant Adsiuiavcs 1+1 


History and importance of insect resistance in crop. plants. 
Host selection process and differential sensory perception of 
plant compounds by insects. Classification and definition of 
resistance. Mechanisms of resistance - non preference, antibio- 
sis and tolerance. Factors affecting.expression of resistance - 
environmental, biological, insect biotypes, etc. Breeding for resis- 
tance to insect:pests. Induced.resistance: Major achievements in 
resistance to insect pests in important crops in India and abroad. 
Biotechnology in breeding insect resistant cultivars. 
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Ag. Ent. 614 Insect Vectors of Plant Pathogens 1+1 


Role of insects in the spread and development of plant patho- 
gens, including mode of transmission, nature of pathogens and 
_ inter-relationships between pathogens, insects and host plants. 


Biology, ecology, behaviour and management of vector 
species - aphids, leafhoppers, planthoppers, whiteflies, coccids 
and thrips. Techniques of rearing and monitoring their popula- 
tions. 


Ag. Ent. 615 Chemical Ecology of Insects 141 


Chemicals as cues. Sources of insect semio-chemicals with 
special reference to insect exocrine systems, perceptual 
machanisms, evolution of chemo-reception, odour dispersion, 
chemo-orientation, plant - herbivore relationship-finding and 
accepting host plant, host plant suitability and adaptive radiation 
of insects. Natural enemy - host relationship ~- finding and 
accepting host/feod, host/food suitability, learning, foraging strat- 
egies and host defence. Chemicals of interspecific significance, 
alarm pheromones in pre-social insects, warning colouration and 
mimicry and defence chemicals. Chemicals of intra-specific 
significance. i: partitioning, aggregation and sexual 
communication, semio-chemicals, role of semio-chemicals in 
insect pest management - possibilities and examples. 


Ag. Ent. 616 General Acarology 1+1 


History of Acarology. Importance of mites as a group. Habitat, 
collection and preservation of mites. Introduction to morphology 
and biology. Broad classification - major orders and important 
families including diagnostic characters and economic impor- 
tance. Management of mite pests of crops. Culturing spider 
mites. 


Ag. Ent. 617 _ Advanced Acarology 1+1 


Comparative morpology of Acari. Phylogeny of higher catego- 
ries. A knowledge of commonly occurring orders and families of 
Acari in India. Diagnostic chatacters, bioecology and manage- 
ment of economically important species in agriculture, veterinary 
and medicine. Storage acarology. Mites as vectors of plant 
pathogens. Problems of pesticide resistance and resurgence. 
Predatory mites and their mass production and utilization in 
tackling mite pests. 
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AGRICULTURAL ECONOMICS 
Ag. EcoN. 601 Micro Economic Theory 2+0 


Nature, significance and limitations of econmomic theory. 
Deductive and inductive economic theory. Micro and macro 
economic theory. Static and dynamic theory. Partial and general 
equilibrium theory. Economic theory and economic policy. 


Theories of market demand and supply. Elasticities of 
demand and supply. Elasticity of price expectations. Market 
equilibrium. Stability of market equilibrium. Walrasian and 
Marshallian approaches. Market dynamics, theory of consumer 
demand-cardinal and ordinal approaches. Indifference curves, 
consumer's equilibrium. 


Theory of production. Factor-product, factor-factor and 
product-product relationships. Cobb-Douglas production 
function. CES production function. Elasticity of substitution. 


Cost and revenue functions. Theory of product pricing. Price 
and output determination in perfect competition. 


Price and output determination in monopoly and ibhlopORaats 
compertition. Oligopoly. Externalities. 


Theory of factor-pricing. Factor-cost and revenue-product func- 
tions. Factor pricing under different market situations. Euler's 
theorem. Welfare economics. 


Ag. Econ. 602 Macro Economic Theory 3+0 


Nature, scope and significance of Macro economic theory. 
Concepts and measurement of national income. Significance of 
national income analysis. 


Theory of Money: Meaning, functions, types and characteris- 
tics of money. Monetary standards. Metallic and paper 
standards. Value of money. Quantity and income theories of 
money. Theory of inflation. Inflationary gap. Phillips curve. 


Money market: Demand for money and supply of money. 
Recent definitions of money supply. Equilibrium in money 
market. 


Goods market: Circular flow of income. Injections and leak- 
ages. Aggregate equilibrium-multiplier process. Consumption and 
savings functions: Keynesian and post-Keynesian formulations 
_of consumption function. 


Macro-economic Models: Models of closed and open 
economies with and without government. General equilibrium of 
goods and money markets. IS and LM curves. Effects of 
monetary and fiscal factors on general equilibrium. 


_Classical and Keynesian theories of income and employment. 
Marginal efficiency. of capital. Business cycles. Theories of 
business cycles. Stabilisation policies. : 

Monetary and Fiscal Policies - Objectives, techniques and 
lags in both policies. Monetarism v/s. fiscalism. 


Ag. Econ. 603 Farm Management and Production 2+1 
Economics 


Nature and scope of farm management and production 
economics. Principoles: Factor-product, cost-principles, factor- 
factor, product-product, law of comparative advantage, law of 
equimarginal returns. Time value of money. Economic 
efficiency, typ of farming and systems of farming . Returns to 
scale and farm size, homogeneous production functions, Euler's 
theorem. | 


Production function models: Linear, Cobb-Douglas, Quadratic, 
Spill man, Square-root, Transcedental ete. 


Farm Planning and Buageting : Enterprise budget, steps in 
farmplanning. 

Production process through time; Optimum period of termi- 
nation of enterprises, depreciation. 


Risk and uncertainty: Concepts, strategies for meeting 
uncertainty. 


Economics of farm mechanization: Economics of soil conser- 
vation. 


Sr 


Practicals | 

Appraisal of resources using production functions. Prepara- 
tion of alternate farm plans using enterprise budgets - organising 
visits to study organisation and. operations of farms. 


Use of PC package, spread sheets and financial packages in 
illustrations of farm management and production economic 
problems. | : . 


Ag. Econ. 604 Agricultural Marketing 2+0 


Role of marketing in the economy. Marketing systems - 
merits and demetits, transition during different stages of 
economic growth. Markets over space-intra market price struc- 
tures-spatial equilibrium models. Grading of farm .products- 
impact of grading. schemes. Price spread - different methods of 
estimating marketing costs, factors affecting. them, methods of 
reducing costs and marketing efficiency. 


Market structure, conduct-and performance. Developing 
marketing mix, product concept, product life cycle, pricing 
objectives ‘and product promotion. Agricultural marketing institu- 
tions - cooperatives, corporations etc., marketing regulations. 
Export of farm products - National Agricultural Cooperative and 
Marketing Federation (NAFED). Discussion of case studies on 
marketing of farm products in Karnataka. Commodity and input 
markets. Social aspects of marketing. 


Ag. Econ. 605 Agricultural Price Analysis 1+1 


Price analysis - meaning - importance, techniques. Elemen- 
tary models, forecasting of agricultural prices, nature and 
functions of prices. Time series analysis - methods - additive and 
multiplicative models. Price variations through time - trend, 
cyclical, seasonal. and irregular variations in Time Series, 
Cobweb- Model. Advanced time series models - spectral analysis 
ARIMA. 

Agricultural price policies, price determination - non-price 
instruments. End-use pricing - Terms of trade. Index numbers - 
meaning - uses - simple and weighted index - Disequilibrium - 
market analysis. 
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Practicals 


Visit to a market to study the price making process and 
marketing of farm products. Collection and analysis of prices of 
selected agricultural commodities to measure trend, seasonal 
and cyclical movements. Construction of index numbers. Review 

of research studies in Agril. Marketing and prices. 


Ag. Econ. 606 Agricultural Financial Management-! 2+0 


Agril.Financial management - Nature and scope. Theory and 
goals of financial management. 


Nature and significance of agricultural finance, characteristics 
of agriculture influencing agricultural credit requirement. Appli- 
cation of basic economic principles in agricultural finance - Law 
of diminishing returns, principle of resource substitution, principle 
of product combination, opportunity cost principle and principle 
of time value of money. 


Method of acquiring capital for farming - capital and credit 
requirements in changing agriculture, classification of farm credit 
based on timg, purpose, security, liquidity, lender and borrower. 
Principles of sound credit system - Tools of financial manage- 
ment (Methods of making loans to farmers)- partial budgets, 
analysis of balance sheet, income statement and cashflow analy- 
sis. Basic principles in loan management - returns, repayment 
Capacity and risk bearing ability. Repayment of loans - critical 
appraisal of repayment plans like straight end payment, partial 
payment, amortization plans, flexible payment, optional payment 
and reserve payment plans. 


Overdue management - application of discriminant function 
and regression analysis in credit screening; status, problems and 
remedies of loan shige 


Cost of credit - explicit and implicit cost of credit. Ls of 
interest rates and their calculation. 


Investment appraisal techniques - capital budgeting criterion 
for evaluation of investments in agriculture. 


Institutional arrangement for agricultural credit - Role of 
cooperatives, commercial banks and regional rural banks in 
providing credit to agriculture. Status of non-institutional sources 
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of lending. Review of various credit surveys. Role of apex 
institutions in agricultural credit - Reserve Bank of India, NABARD, 
IBRD, ADB etc. 


Ag. Econ. 607 Research Methodology 1+1 


Science: Definition, meaning, goals, functions, types of 
sciences. 


Methods of science: Historical method, Genetic method, 
Descriptive method. 


Scientific method: Features, Induction, Deduction. 


Research: Definition, classification Difference between agricul- 
tural economics and other researches. Importance of research . 
in agricultural economics. 


Research methods in Agril. Economics steps, in Agril. 
Economics (social science) research. 


Research problem: Definition, nature, selection, components, 
problem solving methods. Hypothesis: Characteristics, functions, 
hypothesis formulation. Data: sources of data, types of data - 
methods of data collection, Observation, Interview, Question- 
naire, Schedule, participatory rural appraisal ERY) as a source 
of data. 


Sampling: need for sample. Sampling methods: Simple ran- 
dom sampling stratified random sampling, cluster sampling, 
multistage sampling. 


Ag. Econ: 608 Economic Development 3+0 


Nature, scope and significance of development economics. 
Meaning and measurement of economic development. 
Economic growth and economic development. Characteristics 
and causes for under development. 


Factors determining economic development : Economic 
factors: Population and economic ‘growth. Theory of demo- 
graphic transition; Be dode trap; Micro economic theory of 
population growth. 


Capital formation, Investment critiria. Technology and 
economic growth. Social and political factors in economic 
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development. 


Theories of economic growth - Classical and neo-classical 
theories. Schumpeter's theory. Keynes-Hansen Theory for 
Steady growth. 


Growth Models, Harrod-Domar Model, Mahalanobis Model, 
Neoclassical growth models; Stages of development; Marx s 
Theory, Rostow's model and Nurkse-Lewis model. 


Strategies for economic development. Balanced vs. unbal- 
“anced growth points and leading sectors. Lan of “big push" 
and ‘critical minimum effort’. 


Policies for economic development. Foreign trade and 
economic development. Theories of Myrdal, Singer and Prebisch. 
Theory of immi- sering growth. Planning for economic develop- 
ment. Types of planning. Stages in the planning process. 
Planning models. Planning in India. 


Ag. Econ. 609 Natural Resource Economics - | 1+1 


Nature and definition of natural resources - renewable and 
exhaustible resources. Growth, development and natural resources 
- inter relationships. 


Pricing and optimal resource use overtime under different 
market situations - role of market structure; Interest rate. 
compounding and discounting. Property rights and natural 
resource use - Institutional arrangements, Concept of externality 
- Positive and negative externalities; internalization of externali- 
ties. Physical, legal and economic incentives and disincentives 
and natural resource management policy - markets, _taxes, 
subsidies, permits, direct controls, distributional effects evelop- 
ment, equity, sustainability and natural resources - 
intergenerational equity, scarcity and sustainable development - 
Role of state and society. 


Renewable natural resource use - Land, forests, water, fisher- 4 
ies - Harvesting under open access - socially optimal harvests 
under private property rights. 


Forestry - Optimal rotations; Price determination in forest 
industry with different forest types, forestry practices and poli- 


cies; water - surface and ground water, Irrigation management 
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and land management - erosion and soil degradation, 


Fisheries - Harvesting under open access and socially optimal 
harvests under private property rights; the bionomic equilibrium, 
Fishery dynamics; economics of fishery regulation. 


Practicals 


Exercises on principles/techniques after generating the re- 
quired data. 


Ag.Econ.610 Econometrics-1 1+1 


Introduction : The nature of econometrics, the disturbance 
term etc. 


Estimates and estimators - Good and preferred, criteria for 
estimation - least squares, R’, BLUE, Mean Square Error. 


Regression and correlation analysis - Specification, specifica- 
tion errors, linear regressions, assumptions and consequences of 
violation and remedies. Testing the significance of a regression, 
test of structural change. 


Dummy variables - Correlation analysis, types, significance. 
Operation of vectors and matrices, Matrix formulation of the least 
squares problem. Estimation of maxima and minima. Restricted 
least squares. 


Introduction to maximum likelihood estimation, its properties. 
Distributed Lagsd, Pascals, Geometric lags, restricted and un- 
restricited lags, estimation methods, Almon’s scheme etc. 


Practicals 


Exercises on topics covered in theory. Use of PC packages 
like STATGRAPHICS and SHAZAM for analysing data. 


Ag.Econ.611 Farm Business Analysis — 1+1 


Importance of Farm business in production decisions. 
Principles of single and double entry book-keeping; journal, 
ledger, cash book, Profit and Loss Account, Balance sheet. 
Analysis of farm records for diagnosis. Measures of farm 
efficiency, Crop yield index, system index, financial measures, 
ratio measures, measures of profitability. Cashflow budgeting 
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and labour budgeting. Inventory and net worth statement. Analy- 
sis of management factors - comparison of farms spatially and 
temporally regarding cropping intensity, use of modern inputs etc. 


Practicals 


Each student will collect the data pertaining to one farm for the 
entire year and analyse it and suggest improvements in the 
organisation of the farm. 


Ag.Econ.612 Linear Programming 2+1 


Elementary ideas about linear algebra - Linear equations, 
meaning and types. The concept of derivatives - first order and 
second order conditions, constrained maxima and minima - 
applications to agricultural economics. 


Matrix Algebra - Definitions and types of matrices, laws of 
matrices, matrix operation, determinants and inverse of matrix. 
Application of matrix algebra to solve linear equations. 


Linear Programming (LP) - Components, concepts and 
assumptions of L.P. comparison between LP and budgeting. 
General uses of LP - Mathematical presentation and formulation 
of LP, Properties of a solution to LP Problem. 


Methods of solving LP - Algebraic, graphical, simplex meth- 
ods. Solving maximisation and minimisation problems. Big ‘M’ 
technique and Charners technique. Primal and dual - meaning 
and inter relationshisps. Degeneracy problem. 


Multiple objective function or goal programming. Parametric 
Linear Programming, variable price and resource ng. 
risk programming. 


Applications of LP: a) Transporatation model - meaning, 
computation and methods of solving. Degeneracy in transporta- 
tion problem. b) Inventory model, c) Knap-sack or Allocative 
model, d) Budget allocation model, e) LP and theory of games - 
introduction, zero-sum, Two person games, Non-zero sum games 
(Mixed strategy) - Wald criterion, Savage - Regret criterion. 
Douglas criterion, Solution of games by LP. 


Classification of models - deterministic, risk programming, 
recursive and stochastic models. 


Practicals 


Solving linear equations, matrix operation, application of the 
theory of determinants to solve simultaneous equations, LP 
formulation, solving LP problem using different methods, formu- 
lations and solving transportation, Inventroy, allocative and game 
theory models. 


Ag.Econ.613 Mathematical Economics 2+1 


Nature of Mathematical economics, Mathematical economics 
vs econometrics. Equilibrium analysis in economics, Leontief 
input - ouput models, linkages and key sector analysis, limitations 
of static analysis. Application of derivatives in marginal analysis, 
optimization, global and local optima. Application of exponential 
and logarithmic functions. 


Optimizing over tifne involving several variables. Constrained 
optimization, utility maximization, economic application of inte- 
grals in dynamic analysis, dynamics of market price, Domar 
Burden of debt model, Cob-web Model, Samuelson Multiplier - 
Accelerator interaction model. Dynamic input-output models, limi- 
tation of dynamic analysis. 


Practicals 


Illustration on exercises in equilibrium and dynamic analysis 
in contemporary agriculture and resource economics problem. 
Use of PC package in solving mathematical economic problems. 


Ag.Econ.614 Rural Sociology 1+1 


Role of Sociology in the process of rural development. Rural 
sociology and its relation to other social sciences. Sociological 
concepts, Rural community, Rural social structure, Interactional 
process in a rural community. Social problems in a rural community, 
social reconstruction and social change (with special reference to 
rural India due to development of science and tecnnciogy in 
agriculture etc.) 


Practicals 


Review of research studies on the adoption of modern 
farming technology and social change in rural India. Students 
may be taken to the villages to study the various social factors 
responsible for the poor adoption of improved technology among 
different communities. 


Ag.Econ.701 International Trade 2+0 


International Trade - scope, Importance - terms of trade, 
comparative costs - Trade policy - Tariff - Quota. State Trading - 
Need for multilateral Trading, Bilateral Trade. Balance of pay- 
ment and Trade disequilibrium types and causes and effects, 
trade agreements. International monetary system and institu- 
tions. International law on treaties and trade. Emerging market 
associations. | 


India’s foreign trade and direction - a special reference to 
Agricultural exports. International Marketing iogistics - shipping. 
International Corporate strategies and planning. 


Ag.Econ.702 Agricultural Policy 2+0 


Agricultural Policy - concept, meaning, policy making process. 
Critical review of existing/changing agricultural policies and their 
economic implications in India. 


Land and other natural resources, credit, marketing. Income 
distribution and Rural Development. | 


Comparison of policies of India with those of other developing 
countries. 


Agricultural programmes - Review of on-going programmes. 
viability and impact of these programmes. 


New policies and programmes - need for change; issue for 
formulation of policies and programmes especially in the chang- 
ing social, political and economic environment. 

Ag.Econ.703 Operations Research 1+1 


Introduction and Nature of operations Research. History of 
operation Research, Characteristics of Operations Research. 
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Formulation and components of a problem. Deterministic models 
- Linear programming and its application. Dynamic programming. 
Stochastic models - Elements of probability - Stochastic process, 
Markov chains, Bayesian analysis. 


Inventory problems, Net work flow problems, Waiting lines, 
Sequence and coordination - PERT and critical path. Queing 
theory. Optimization methods, constrained and unconstrained 
non-linear programming methods, multiple objective decision 
making, Heurisitic problem solving. Application of OR techniques 
to agriculture. 


Practicals 
1) Formulation of problems 


2) Application of linear programming and dynamic 
programming 3 


3) Inventory problems 

4) Net work flow problems 

5) PERT and critical path 

6) Optimization methods 

7) Queing problems, . 

8) Stochastic and Markov chains 
9) Bayesian Decision analysis. 


10) Unconstrained and constrained non linear programming 


models. 
11) Multiple objective decision making. 
12 
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Maintenance and replacement problems 


— 


Application of Operations Research to specific agricultural 
problems. 
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Ag.Econ.704 Agricultural Financial Management-Ii 1+1 


Nature and the process of financial management, 
organisational areas of the firm. Time and managerial decisions. 
Capital and credit requirement in Agril - assessment anc 
estimation procedures. a 


Agril.Project Planning - Project cycle. Techno-economic 
appraisal of investments in agriculture. Monitoring and evaluation 
of agril. projects - Project evaluation techniques like Net Present 
Value, Benefit - Cost Ratio and Internal Rate of Return. 


Data needs for project evaluation; inflation, risk and financial 
planning. 


Financial leverage and farm growth. Cost of capital - explicit 
and implicit costs of equity and debt capital; Credit liquidity 
premium, Optimal credit structure. Liquidity management. 
Agricultural Financing : Financing of marketing and processing 
activities - 

Disaster management in Aagril. financing. 

Role of Crop Insurance in Agril. Financial Management. 


Regional disparities on agril. financing - Techniques and estima- 
tion. Recent advances in Institutional credit policies. 


Research Techniques in Agril.finacial management - Budget- 
ing technique, cash flow analysis, regression analysis, profit 
function approach, principal component analysis, factor analysis, 
discriminant function analysis, cluster analysis, programming tech- 
niques. 


Practicals 


Exercises on principles/techniques covered in theory after 
generating the required data. 


Ag.Econ.705 Natural Resources Economics - |I 2+0 


Non renewable resource use - Theory of depletion - trends in 
the use, depletion and scarcity of non renewable natural 
resources. Market structure and strategies in non renewable 
resource use - market structure in static and dynamic environ- 
ments, monopoly, oligopoly and perfect competition in resource 
markets - Back stop technologies and market structure, extrac- 
tion paths, extraction costs, discount rates, concept of user cost. 


Uncertainty, economic growth and non-renewable resource 
use - uncertainty concerning resource stocks, exploration, scaracity 
and limits to growth. 
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Pollution - externalities and environmental resources: Theory 
and practice of pollution control - Role of state and society, 
Instruments for pollution abatement - Regulatory mechanism and 
fiscal mechanism - standards, taxes and subsidies. 


Emerging issues in Natural Resource Economics. 


Ag.Econ.706 Econometrics - Il 1+1 


Review of the basic concepts of econometrics. Regression 
and correlation - estimation by OLS and examining whether the 
assumptions are satisfied and correcting them when they are not. 


Principal component regressions, Ridge regressions. Maxi- 
mum likelihood estimation, review of asymptotic theory and 
distribution properties of MLE. Zellner's Seemingly Unrelated 
Regression (ZSURE). Non-Linear relationships and transforma- 
tion of variables, Box-Cox transformation. Flexible functional 
forms, the concept, theory, properties and their estimation. 
Pooling of Cross-section and Time series data, Error component 
models. Qualitative dependent Variables Logit, Probit and Tobit 
analysis. Simultaneous equation models, illustrations, identifica- 
tion and estimation; Indirect least square, 2 SLS, 3 SLS, Full 
Information Maximum likelihood estimators. Econometric Model 
Building. Introduction to Bayesian Analysis. 


Practicals 


Time series data analysis, estimation of OLS, Principal 
component regression, Model building, Box-Cox transformation, 
etc., Use of PC packages like STATGRAFICS, Shazam - SPSS 
in data analysis. 


Ag.Econ.707 Advanced Farm Management 1+1 


Nature and scope of farm management under dynamic farm 
setting. Review of farm management principles and their applica- 
tions. Decision making - imperfect knowledge situtations. 
Acquisition of knowledge, source of information and its utilization 
for preparation of farm plan. Application of principles of farm 
managment, finance and production economics under different 
farming systems and mangement potentialities. Review of 
research studies on various aspects of farm management. 


69 


analysis - Mercantalism, Physiocracy, Classical Economics - 
Contributions of Adam Smith, Jeremy Bentham, John Stuart Mill, 
Thomas Robert Malthus, David Ricardo, Jean Baptiste Say and 
Nassau Senior. Failure of classical economics. Socialist School, 
Historical and Institutionalist Schools. 


Marginalist economics - contributions of William Stanley 
Jevons, Carl Menger and Bohn - Bawerk. 


Neo-Classical economics - contributions of Alfred Marshall, 
Arthur Cecil Pigou, Knut Wicksell, Leon Walras, Vilfredo Pareto, 
Irving Fisher. 


Keynesian and Post - Keynesian economics - Contributions of 
John Maynard Keynes, Paul Anthony Samuelson and Milton 
Friedman. Mathematization of economics - Model building in 
economics. Methodological changes in economic investigation. 
Contributions of Nobel Laureates in Economics. 


Contemporary debates in economic analysis - Keynesianism 
vs Monetarism, Demandside economics vs Supplyside econom- 
ics, Orthodox theory vs Dependency theory. 


Indian economic thought - Kautilya’s Artha Shastra - Contribu- 
tions of Dadabhai Naoroji, Gandhiji and Visvesvaraya - Contempo- 
rary contributions. 


Ag.Econ.711 Project Planning and Evaluation 1+1 


Project planning - steps in planning Project cycle - identifica- 
tion, formulation, appraisal, implementation, monitoring and 
evaluation. Types of projects - private and public. Elements of 
project formulation techniques - technoeconomic analysis, net 
worth analysis, financial analysis. Project costs and benefits - 
identification, definition. Pricing of project costs and benefits for 
financial analysis - tangible and intangible costs and benefits, 


social and private costs/benefits. Adjustments of prices for eco- — 


nomic analysis. 
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GENETICS AND PLANT BREEDING 
GPB 501 Basic Genetics 2+1 


Elements of heredity and variation, genes and chromosomes, 
molecular organisation of chromosomes, linkage, chromosome 
mapping, sex linked inheritance, quantitative genetics, qualita- 
tive traits and modification of standard ratios, chemical nature 
and replication of genetic material , gene expression, regulation 
of gene activity, genetics of bacteria, virus and fungi, variation in 
chromosome number and structure, population genetics and 
evolution, extranuclear inheritance, maternal effect, mutation, 
recombination and DNA repair, genetic basis of development, 
somatic cell genetics and immunogenetics, genetic engineering 
and biotechnology. | 


Practicals 


On genetic problems related to above topics. Experiments to 
demonstrate genetic principles. 


GPB 502 Cytognetics 2+1 


Historical developments of cytogenetics, cell structure, cell 
organelles, their structure and functions, chromosomal theory of 
inheritance chromosome morphology, number and division in 
somatic and gametic cells, micro and mega sporogenesis. 
Chiasmata and theories of crossing-over, pollen-tube develop- 
ment, growth and fertilization, embryo sac development, types of 
embryo sac; forms of embryo abortion and technique to prevent 
them; apomixis; recurrent and non-recurrent; polyembryony; 
chromosomal aberrations, their cytological and cytogenetic 
consequences, use in linkage studies, numerical mutations, 
euploidy, aneuploidy, segmental polyploids, auto-and 
allopolyploids, occurrence induction and their cytogentical conse- 
quences, mechanics of cell division - internal and external 
movement of chromosomes involving spiralisation and 
despiralisation. Comparative view of chromosome structure and 
function. Chromosome reproduction, controlling elements. Cellu- 
lar differentiation, morphogenesis, problems of species formation 
and species hybrids, chemical basis of modern cytogenetics. 
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Practicals 


Microscopy; study of mitosis and meiosis; estimation of 
chiasma frequency; study of salivary gland chromosomes varia- 
tions in number and chromosomal aberrations: camera lucida 
drawings, karyotype, lodiogram, Photomicrography. 


GPB 503 Methods in Plant Breeding 2+1 


History of the science of plant breeding, basic features of plant 
breeding, methods of plant breeding in relation to the 
reproduction systems. Genetic aspects: populations and 
selection, qualitative and quantitative characters, heritability and 
response to selection combining ability, methods of breeding in 
self-pollinated crops, introduction, selection, choice of parents; 
hybridization and selection, pedigree, mass pedigree, modified 
mass selection backcross and other methods. induced muta- 
tions, polyploidy, wide crossing haploidy. The role of interspecific 
and intergeneric hybridization in crop improvement. Principles of 
population improvement, recurrent selection procedures., 
concept of synthetic and composite varieties; concept of hetero- 
sis, genetic and physiological basis, expression and exploitation 
of heterosis in crop plants, problems and prospects of heterosis 
breeding for yield, quality, lodging and resistance to biotic and 
abiotic stress, multiline concept; breeding of asexually propa- 
gated plants; /n vitro techniques in crop improvement. 


Practicals 


Study of reproductive biology of crop plants, protcols for 
handling self, cross and vegetatively propagated materials cross- 
ing programme. Handling segregating material. Induction of 
polyploids generations of mutation experiment. Visit to research 
stations/Institutes to acquaint with the proceedings adopted in 
breeding. Computation of heterosis, inbreeding combining ability 
and statistical analysis of field experiments and interpretation. 


GPB 504 Biometrical Approach in Plant Breeding-| 2+1 


Description of continuous variation, its nature and origin, quan- 
titative characters, their inheritance, nature of gene action, and 
the relationship between genotype and phenotype. Separatio 
of genetic and environmental variation and estimation of genet 
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viable mutation-identification and evaluation methodologies of 
macro-micro mutants-protocols and procedure. Nationa! and 
International Agencies and network-objectives in mutation breed- 
ing-scope and achievements in mutation breeding in seed and 
vegetatively propagated crops. 

Practicals 


Studies of different mutagenic agents-X-ray and gamma ray, 
facilities chemical mutagens-pH-buffers-treatment methods 
modifications-visit to gamma chamber and X-ray units, study of 
mutation generations-radiation hazards-monitoring-safety 
regulations, laboratory and field study-estimates of effectiveness 
and efficiency-study of induced variation and evaluation study of 
mutant varieties of crop plants - Micro and Macro mutant- 
identification and evaluation procedures-study of mutant vaneties 
of crop plants. 


GPB 507 Heterosis Breeding _ agg 


Manifestation of heterosis in animals and plants-development 
of heterosis concept-genetic, physiological and bio-chemical! 
theories-mathematical approach, concept of Homoeostasis-Nucieo 
cytoplasmic interactions-Heterokaryosis and heterokaryotic 
vigour-Exploitation in animals and plants-estimating the degree 
of heterosis-Breeding approach relevant for selt pollinated and 


lines-Heterosis breeding in perennial crop and vegetatively 
propagated plants-improvement of parental populations-|nbreed- 
ing-inbreeding depression-its genetic basis-methods of develop- 
ment of inbred lines-standard techniques, single hill method. 
Gamete selection, monoploid technique, convergent improve- 
ment and multiple covergence-cycies of recurrent selection 
techniques-synthetics and composites-First and subsequent 
series of hybrids-fixing of heterosis-obtainning true breeding 
hybrid derivatives with vigour-utilization of hybrid mixtures-F , ‘s 
and:iater generations =f, ee produc- 
tion techniques. 
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Practicals 


Estimating the extent of heterosis from observed data from 
available crop plants-combining ability analysis in different 
experimental crossing designs- (The following exercises may be 
taken up in collaboration wirth the biochemistry and crop 
physiology departments). Estimation of enzyme-extent of 
heterosis in early phases-estimation of heterotic effects for 
photosynthetic efficiency-Mitochondrial and chloroplast isolation 
a complementation analysis - DNA and RNA estimation inbreds 
and hybrids - Disease and pest reactions in hybrid and inbreds. 


GPB 508 Breeding of Cereals and Millets 1+0 


Detailed study in regard to origin, history, distribution breeding 
methods adopted and achievements miade strategy with 
reference to rice, maize, wheat and bajra, sorghum, finger and 
foxtail millet. 


GPB 507 Breeding of Oilseeds and Pulses 1+0 


Detailed study in respect of origin, history, distribution, breed- 
ing methods adopted and achievements made strategy with 
reference to important crops viz., groundnut, brassica and 
linseed, sunflower, soybean, safflower, sesamum, niger, 

- castor, pigeonpea, chickpea, field bean, cowpea, greengram, 
‘  blackgram, horsergram. 


GPB 510 Breeding of Fibre and other 140 
Commercial Crops 


Detailed study in respect of origin, history, distribution, breed- 
ing methods adopted, achievements made and further strategy 
with reference to cotton, jute, sugarcane, potato, tobacco, mesta, 
flax, remie, capsicum. 


GPB 511 Breeding Vegetable Crops 1+0 


Germplasm - methods of conservation and evaluation genetic 
architecture, selection, genotype x environment interaction, 
utility of reproductive behaviour in hybridisation and mainte- 
nance of lines. Use of sterility, incompability and apomixis in 
vegetable breeding. Recurrent selection, Jn vitro techniques 
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employed in vegetable improvement. Heterosis and intervarietal 
crosses, handling, segregating generations combining ability, 
special objectives of vegetable breeding. Techniques of selfing 
and crossing mutation and polyploidy, resistance to abiotic and 
biotic stresses. 


GPB512_ ~#Tree Breeding - Principles and Methods 120 


Natural and artificial selection, their relationship. Gene 
expression and ecology in selective breeding, gene action mod- 
els. inbreeding, migration and population size. Basic concepts in 
recurrent selection, mating designs in single population breeding, 
heritability, expected gain from direct selection, indirect selection 
indices, genotype and environment, interactions, species/popvu- 
lation introduction and testing. Provenance trials and 
ecogeographic survey. Conservation of genetic resources. 
In vitro techniques. 


GPB 513 Breeding for Resistance to Biotic and 1+1 
Abiotic stress 


Mechanism of insect resistance and its genetic basis, extent 
of variation in host and insect pests-biotypes diversity problem of 
analysis-choice of donors, utilisation of proven resistance stocks, 
methods of incorporation, resistance-mechanisms of bacterial, 
fungal and virus resistance-induced mutations for insect 
resistance-genetic associations within a group of genes determin- 
ing resistance-association of genes conferring resistance with 
those determining agronomically desired features-tolerance lim- 
its of susceptibility under field conditions-screening in segregat- 
ing generations, stabilisation and mechanism of breaking down of 
resistance-multiple resistance and its role in the stabilisation of 
yield performance-progress in different crops. 


Mechanism and genetic basis of disease resistance-problems 
of analysis-variation in pathogenic organism-physiological 
races-mutation and parasexual phenomenon in fungi-vertical 
and horizontal resistance-identification of donors for resistance- 
Host pathogen inter relationship-Gene to gene correspondence 
between plant and pathogen utilising resistance stocks for 
transfer of useful genes-breeding procedures relevant to 
monogenic and polygenic resistance mechanism, screening in 
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segregating populations-utility of cytogenetical and mutational 
approaches, use of related wild plant species and generation of 
multilines and hybrid mixtures, cycling of genes, multiple 
resistance problems and advantages-progress in different crops. 


Abiotic stress-kinds of stress-abiotic resistance mechanism 
and its genetic basis in plants-different screening methods of 
abiotic stress-Incoporation of resistance mechanism against 
different abiotic stresses, association of genes conferring 
resistance with those determining agronomically desirable charac- 
ters. Breeding for salt, drought, low and high temperature, water 
logging resistance, resistance to ion toxicity, in vitro mutant 
selection-utilisation of wild species. 


Practicals 


Screening techniques for insect resistance-Assessment of 
inheritance of resistance, study of mechanism of insect 
resistance in major crop plants. 


Screening for disease resistance, grades used in major crops 
for various diseases assessment of inheritance of resistance, 
estimation of physiological and biochemical differences for dis- 
ease resistance in major crop plants. 


Screening techniques for salt and ion toxicity. Evaluation of 
physiological and biochemical differences for major aboiotic stress- 
study of different grades used for screening major crop plants. 


GPB 514 Cytology and Microtechnique 0+1 


History of cytology, physiochemical organisation of the cell, 
techniques in biological research - chromatography, electropho- 
resis, Birefringence, X-ray diffraction, micro - incineration, 
autoradiography and spectrophotometry, Bio-chemical methods 
for isolation of the cell organelles - mitochondria, plastids, 
microsomes, golgi bodies and chromosomes, ultra structure, 
chemistry and physio-chemical organisation of the above 
organelles, chemistry of the cell nucleus. 

Laboratory rules, apparatus and equipment, general reagents, 
mounting media, killing and fixation, fixatives; Acetocarmine meth- 
ods, temporary mounts, sealing mixtures, permanent prepara- 
tions by iron porpiono - carmine. 
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. Acetic orcein, acetic lacmoid method and Feulgen method. 
Living chromosomes, material, methods, vita! staining, chromo- 
somes, optics. 


Preparation of permanent slides showing meisois, mitosis, 
megasporogensis and microsporogenesis in maize, wheat and 
cotton. Taking the photographs, developing and printing. Use of 
camera Lucida and micrometry, test of pollen viability, pollen 
germination and pollen storage. 


Nucleo - cytoplasmic reactions and the role of RNA, chromo- 
some duplication and chromosome condensation in mitosis. 


GPB 515 Advances in Plant Breeding 1+1 


Study of plant tissue system - structure of vegetative and 
reproductive organs - wide hybridisation - cytoplasmic manipula- 
tions - 3-line and 2-line breeding - ploidy manipulation - chromo- 
some engineering - application of molecular and physiological 
tools, Alien addition substitution - translocations cytological mark- 
ers - biochemical markers - chromosome - banding - /n situ 
hybridization - proteins and isozymes - molecular markers and 
probes - RFLP - gene tagging, genome analysis - nuclear and 
cytoplasmic manipulation at cell level - cell tissue organ culture - 
protoplast culture and fusion - somaciones, haploid breeding 
apomixis in breeding - integration of conventional with novel 
techniques and innovative method of breeding. 


Practicals 


Induction and analysis of crown gall tumours in intact plants, 
isolation of Ti plasmid, isolation of plant DNA and organells DNA 
- Agrobacterium mediated transfer - leaf disc transformation - 
protoplast - isolation - culture - fusion - PEG mediated uptake of 
DNA by protoplast - protoplast co - cultivation methods - microin- 
jection technique - RFLP techniques - CMS - genetic analysis. 


Study of vegetative and reproductive organs - chromosome 
banding in situ hybridisation - biochemical analysis and study of 
electro-phoretic pattern of protein and enzymes - RFLP of nuclear 
and cytoplasmic genomes - protoplast isolation - culture fusion - 
embryo culture/rescue - anther culture - field evaluation 
of in vitro plants. 


> . 


GPB 516 Genetic Engineering and 141 
Innovative Breeding 


Plant genomes, organellar genetic material, their structure, 
replication, organization and function, inter - genomic interac- 
tions, Biosynthesis of macro molecules, Genetic material of 
bacteria, fungi, viruses, restriction enzymes, biosynthesis of macro 
molecules, restriction fragment length polymorphism genomic 
library, CDNA library. 


Isolation of desired gene/new genes/QTL's, Artificial chro- 
mosomes, vectors, molecular hybridization, molecular probes, 
Reporter genes, selection markers, recombinant DNA, Gene 
amplification by PCR or by vectors. Sequencing of genes, 
synthesis of gene. 


Site directed mutagensis. Gene transfer systems - vector 
mediated, micro - injection, electroporation gene gun or direct 
uptake. Transgenic plants, animals. 


Varietal trials, safety regulations, breeding for yield, quality, 
abiotic and biotic stress tolerance. Important accomplishments. 


Practicals 


Preparation of reagents, buffers, handling equipments, chemi- 
cals, radioactive chemicals, films etc. 


RFLP, Molecular mapping, PCR and sequencing 
(Experiments will be planned as and when equipments are added). 


GPB 517 Fundamentals of Plant Breeding 2+1 
(Onl¥ for students not majoring in Genetics & Plant Breeding) 


Chromosomal basis of heredity, chiasma, crossing over basis 
of variation, gamotogenesis, fertilization, xenia, metaxenia; 
chromosomal aberrations their role in specialisation and plant 
improvement; ployploidy, aneuploidy, induction of polyploidy, role 
of aneuploidy in gene-chromosome relationship; mutations, 
induction, their role in plant breeding; Laws of heredity, monohy- 

brid, dihybrid and polyhybrid ratios; gene - interactions, linkage 
and crossing over; Introduction, selection, hybridization; methods 
followed in self pollinated, cross pollinated and asexually 
propagated plants; male sterility; self incompatibility,. heterosis 
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and its exploitation. Backcross method of breedina, its objectives 
breeding for disease resistance, insect resistant and resistance 
for stress conditions, breeding for quality developing, production, 
maintenance of improved seed, genetic engineering, 
biotechnological approaches in crop improvement. 


Practicals 


Study of Mitosis and Meiosis in Allium, selfing and crossing 
techniques in crop plants, method of selection in self and cross 
pollinated crops. Hybridisation techniques. Handling segregants 
and mutants, induction of polyploidy, micro - metry and its 
application. Maintenance and utilisation of male sterility and self 
incompatibility. Statistical interpretation of plant breeding data. /n 
vitro techniques protocols. Visit to Research sears to study 
ongoing breeding work. 


GPB 518 Evolution and Population Genetics 1+1 
|. History of principle of evolution : 


Pre-Lamarckian, Lamarkian, Darwinian, Neo Darwinian and 
the Romantic Era of Evolutionary thearies, Evolution of Darwin- 
ism - Darwin's life, his voyage, Galopogos, and the publication of 
‘origin of species’. Mendelism and its incorporation into 
Darwinism. 


1. Concepts of evolution: 


Lamarckian, and Darwinism, differences and similarities, Neo 
Darwinism: Industrial Melanism, identification of sources of varia- 
tion, selection and population differentiation. 


lil. Speciation : 


Definition of the species (Mayr) and the controversies, types 
of speciation and examples; Monophyletic, poly - phyletic: 
sympatric, allopatric and parapatric. 


IV. Evolution of crop plants : 


Role of hybridization and examples, role of polyploidy and 
examples, role of mutations and examples. 


V. Population Growth curves: 


Population growth rate - overlapping and non-overlapping. 
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VI. Population Genetics : Hardy - Weinberg Law. 


Allelic frequencies and equilibrium states, effect of linkage. 
polyploidy, multiple alleles, selection migration and mutation on 
allelic frequency; Genetic drift: types of selection. Mating types 
and their effect of allelic frequency, recombination. Models of 
species interactions competition, parasitism, predation and sym- 
biosis - examples and population genetic models. 


Vil. Sexual selection : 


Sexual vs natural selection, role of sexual selection in the 
evolution of sexual traits in plants and animals. Gametophytic 
selection and its relevance to gentic improvement of plants. 


Vill. Inclusive fitness theory and sociobiology : 


Hamilton's inclusive fitness, kin selection, group selection, 
evolution of altruism, evolution of sociality in animals, parent off- 
spring interactions in animals and plants. 


Practicals 


Problems and computer simulation of population growth 
models, Hardy-Weinberg Law, Effect of selection and migration, 
simulating intensities of selection, equilibrium populations and 
polymorphic systems. Forces of natural selection with examples 
from the field systems. Speciation - examples from crop plants, 
Interspecific interactions - Niche isolation, Hutchinson rations, 
Prey - predator cycles, Optimization in seed packing and 
Foraging models - Evolution of sex ratio in plants, Universal 
patterns in biological evolution. 


GPB 519 Plant Reproductive Strategies 1+0 


I. Reproductive systems in seed plants 


Asexual and sexual modes of reproduction; evolution of sex; 


sex determination in plants, breeding systems; Hermophroditism, 
Dioecy, Monoecy and their variants; Incompatibility and male 
sterility systems. 


|. Floral diversity and pollination 


Floral morphology; shape, colour, size, fragrance and nectar 
sex ratio variation, P/Q ratios variation, floral cues and 
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pollinations; signal and rewards, post - pollination phenomena, 
buzz pollination. 


I/1. Pollination and gene flow 


Optimal and actual out crossing in plants; role of vectors in 
gene flow, phenological patterns. 


IV. Sexual theories in plants 


Sexual selection and parental manipulation in plants; pollen 
competition, maternal choice, kin recognition/selection and 
parent offspring conflict. 


V. Applied pollination biology 


Role of insects in agricultural productivity with special refer- 
ence to hybrid seed production. 


GPB 520 Plant Genetic Resources Utilization 1+0 


Geographic distribution of plants and genetic principles of 
evolution. Regions of crop plant diversity, nuclear centres and 
megagene centres - analysis of variation in plant populations - 
gene pool sampling in field, tree and vegetatively propagated 
crop plants - plant diversity in the Indian gene centre - plant 
exploration and germplasm collection - planning and logistics - 
plant exploration and exchange - plant quarantine principles, 
regulations and plant quarantine systems in India - Components 
of germplasm evaluation, descriptor ists, some practical considera- 
tions in evaluation - Conservation of plant genetic resources: 
concept of base and active collections, long and short term 
storage of field crops, gene bank management, recent approches 
and role of biotechnology in plant gentic resources conservation - 
Biosphere resources concept and in situ conservation - Documen- 
tation and data base management, catalogueing gene bank 
information - plant genetic resources activities in India and in 
International perspective - Utilization and achievements in major 
agri - horticultural crops. 


GPB 521 Molecular Genetics 141 


Micro - organisms used in genetic studies; recombination in 
bacteria and viruses; molecular mechanism of recombination and 
repair; episomic and transposable elements: structure and 
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replication of nucleic acids: structure, organisation, transcripiton 
and translation of organelle genes; coordination of nuclear and 
organelle gene expression; gene synthesis and isolation; reverse 
transcription; c-DNA clones; gene libraries; cloning of DNA and 
its sequencing. 


Practicals 


Femiliarization with basic microbiological techniques such as 
media preparation; enumeration of colony forming units and 
detection of nutritional and drug resistant markers; effect of 
stress on kinetics of bacteria: induction, isolation and characterisa- 
tion of mutants in bacteria; measurement of mutation rate. . 


GPB 522 Population Genetics 141 


History and role of population genetics; probability; Hardy - | 
Weinberg law and its application; gene frequency as influenced | 
by selection, migration, mutation and population size; Fisher's 
theorem of natural selection; genetic structure of populations; 
inbreeding and heterosis; linkage, its detection and measure- 
ment; quantitative inheritance; casual components of variation; 
co-variance between relatives; heritability, repeatability and 
coheritability; Selection, its response and prediction; genetic 
variance and correlations; theory of path-coefficient and discrimi- 
nant functions applied to guantitative genetic analysis. 


Practicals 


Demonstration of Hardy-Weinberg law with Drosophila: 
calculating gene frequencies, genetic exercises on probability: 
testing a locus for equilibrium; estimation of genetic correlation; 
exercises on response to selection and selection indices. 


GPB 523 Advances in Cytogenetics 1+0 


Genome analysis and evolution in important polyploid crops - 
wheat, tobacco, groundnut, cotton, brassica, banana and sugar- 
4 cane. Use of tertiary trisomics in hybrid seed production in barley. 
Allien addition lines, alien substitution lines and their use in 
breeding wheat. Identification of homologous chromosomes of 
ABD genomes and genetic control of pairing. Somatic pairing and 
crossover, genetics of chiasma regulation, breeding techniques. 
Cytogenetics of inter specific and inter er hybrids. Evolution 

of balance leathal system. | 7 | 
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diseases, harvesting, ripening, storage and transport of important 
tropical and subtropical fruits including mangoes, banana, citrus 
fruits, grapes, sapota, papaya, pineapple, guava. 


Practicals 


Identification of species and cultivars, description of tree, 
flower, foilage and fruit characters. Study of important propaga- 
tion methods, flowering and fruiting habits, maturity indices, and 
laboratory analysis for fruit quality. Development of information 
sheets for each fruit crop’s agrotechniques. 


Hort. 504 Minor Tropical and Subtropical Fruits 1+1 


Origin, history, distribution, utilization, classification, soil and 
climate requirements, varieties, propagation, planting, training, 
pruning irrigation, manuring, soil management, weed control, 
flowering, fruit set, fruit growth and development, pests and 
diseases, harvesting, ripening, storage and transport of important 
minor tropical and subtropical fruits such as pomegranate, fig, 
jack, avocado, bread fruit, litchi, loquat, annonaceous fruits, 
jamun, rose-apple, phalsa, karonda, mangosteen, ber, bael, 
carambola, mulbery, tamarind, durian etc. 


Practicals 


Identification and description of species and cultivars. 
Description of trees, foliage, flower and fruit characters. Study of 
important propagation methods, cultural practices, etc. 


Hort. 505 Temperate Fruits 1+0 


Introduction to temperate fruit cultivation. Climatic require- 
ments and characteristics of temperate fruit trees. Distribution in 
the world and in India. Factors influencing commercial 
production. Life cycles of temperate fruit trees. Temperate fruit 
production in tropics-problems and prospects. Origin, history, 
distribution, climatic and soil requirements, propagation, planting 
and after care, cultural practices, pollination problems, flowering, 
fruit set, fruit growth and development, training and pruning, 
varieties, important pests and diseases, harvesting, storage of 
important temperate fruits like, apple, pear, peach, cherry, plum, 
Strawberry, apricot, pecan, almond, walnut etc. Special 
problems. 
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! Hort. 506 Mango Culture 1+1 


Importance, origin, history, distribution, nomenclature, botany, 
species and varieties, propagation methods, rootstocks, soil and 
climatic requirements, planting, manuring, irrigation, soil 
management, weed control and pruning. Fruit bud differentiation, 
physiology of flowering, hormonal regulation and biennial 
bearing. Fruit set, factors involved, fruit growth and development, 
. maturation, maturity indices, harvesting, postharvest handling 

and physiology, storage, transport and marketing. Important pests, 
diseases and physiological disorders. Top working-methods and 
economics. Breeding-objective and status. Export potential. Spe- 
cial problems. 


Practicals 


Identification and description of species and varieties. Vegeta- ! 
tive, flower and fruit characters. Study of important ang commer- 
cial propagation methods. Study of irrigation methods, floral 
biology and important pests and diseases. 
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Practice in pruning. Study of harvest maturity indices, evalua- 
tion of fruit quality and postharvest handling procedures. 


Hort. 507 Banana Culture 1+1 


Origin, history, botany, distribution, classification and evalua- 
tion of edible banana. Vegetative morphology and systematics, 
species and varieties. Soil and climatic requirements, propaga- 
tion, planting, care and management, irrigation, nutrition, cultural 
practices, flowering, set and fruit development. Breeding and 
crop improvement. Important pests and diseases. Harvesting, 
postharvest handling, storage, ripening, packing, grading and 
transport. Export-problems and prospects. Special problems. 


Practicals 


Study and identification of important species and varieties. 
Taxonomic scoring for genomic grouping. Study of nutritional 
disorders, pests and diseases, irrigation methods and weed 
control. Harvesting and postharvest handling procedures. 
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nutrient interactions. Effect of nutrition on fruit quality. Isotopes in 
fertilizer use and root distribution studies. 


Practicals 


Visual diagnosis of nutrient disorders in various fruit crops. 
Sand and water culture techniques for studying nutrient disor- 
ders. Leaf sampling techniques in various fruit crops. Processing 
and analysis of samples. Study of modern instrumental methods 


' Of analysis. Tracer techniques. Study of root activity in fruit crops 


by tracer methods. 


Hort. 512 Principles of Vegetable Production 2+1 


Importance of vegetables in human nutrition as a source of 
income to the grower. Vegetable industry in India. Potentiality for 
production to meet the requirements of the country, as well as 
export. Area and production of vegetables. Types of vegetable 
gardens. Classification of vegetable crops. Environmental factors 
(limiting factors) and their role in vegetable production. Require- 
ments of soils, soil texture and structure, and soil reaction (pH). 
Moisture, temperature and light requirements of vegetable crops. 
Role of plant nutrients and growth regulators in vegetable 
production. Nursery techniques, dormancy of seeds and plant 
growing structures, crop rotation, succession and intercropping. 
Harvesting, handling, grading, packing, transport and storage. 


Practicals 


Nursery techniques-preparation of treatment of seed beds 
and seeds and handling of seedlings. Preparation of land, 
organic manures, fertilizers and methods of application, spacing, 
transplanting, irrigation practices, interculture, mulching and 
control of weeds. Experiments to demonstrate the role of 
environmental factors, essential elements and growth regulators. 


Hort. 513 Production Technology of 141 
Summer Vegetables 


Introduction, detailed study of origin, history, distribution. 
area and production, improved varieties. nutritive values. 
climatic and soil requirements, nursery techniques, sowing/ 
planting, nutritional requirements, irrigation, interculture, weed 
control, mulching, plant protection, harvesting, grading, 
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packaging, storage, economics of production and seed produc- 
tion of important warm season vegetable crops, such as brinjal, 
bell pepper, hot pepper, tomato, French beans, cowpea, okra, 
Cucumber, melons, gourds, pumpkin, squash, leafy vegetables. 
sweet potato, yams and others. Problems and solutions in the 
production technology of warm season vegetable crops. 


Practicals 


Preparation of cropping schemes for kitchen garden and 
commercial farms. Botanical description of important crops, 
study of improved varieties, experiments to demonstrate the role 
of mineral elements, physiological disorders, growth regulators 
and herbicides, seed extraction techniques and seed production 
methods. Identification of important pests and diseases and their 
control measures, maturity standards and economics of crop 
production. 


Hort. 434 Production Technology of 1+1 
Winter Vegetables 


Introduction, detailed study of origin, history, distribution, area 
and production, climatic and soil requirements, nursery tech- 
niques, sowing/planting. Nutritional requirements, irrigation, 
inter-culture, weed control, plant protection, harvesting, grading, 
packaging/storage, economics of production and seed produc- 
tion of important cool season vegetable crops such as cabbage, 
cauliflower, knol-khol, garden pea, turnip, beetroot, carrot, 
radish, onion, garlic, potato, palak, lettuce, leafy vegetables, etc., 
Problems and solutions in the production technology of winter 
vegetable crops. 


Practicals 


“Preparation of cropping schemes for kitchen gardens and 
commercial farms. Botanical description of important crops and 
varieties. Study of improved varieties. Experiments to demon- 
strate the role of mineral elements, growth regulators, herbicides 
and physiological disorders. Seed extraction, seed production 
technologies. Identification of important pests and diseases and 
their control measures. Integrated pest and disease control. 
Economics of crop production. 
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vegetable crops, recent developments in mutation and polyploidy 
breeding in vegetables, designing of plant types in vegetable, 
physiological and biochemical basis of heterosis; modern con- 
cepts of breeding for disease and pest resistance, breeding for 
environmental stress. 


Hort. 520 Advances in Olericulture 2+0 


Recent advances in vegetable crop physiology, adaptability 
studies, cultural practices, multiple cropping systems, crop growth 
regulations, plant protection in the light of integrated plant protec- 
tion strategies post harvest handling, mechanised vegetable pro- 
duction and special topics like vegetable forcing, hydroponics, 
NFT and environmental control. 


Hort. 521 Fundamentals of Ornamental Horticulture 1+1 
and Nursery Techniques 


Importance, description, cultivation and uses of annuals, 
biennials, herbaceous perennials, woody perennials and bulbous 
plants. Identification, classification, growth habit of trees, shrubs 
and climbers used for various purposes. Cacti and succulents, 
ferns palms and foliage plants. Care and maintenance of Bonsai. 
Flower shows and judging exhibits. Flower arrangements. Grow- 
ing of flowers for exhibition and competition. Factors governing 
growth and flowering of ornamental plants. Fundamental 
principles underlyning sexual and asexual propagation of 
ornamentals and practice in reproducing plants by use of seeds. 
leaves, stems, roots and bulbs. Nursery management. 


Practicals 


Identificartion, classification and description of annuals, 
herbaceous perennials, bulbous plants, cacti and succulents, 
foliage plants, ferns and palms. Bonsai culture and flower 
arrangements, Raising of annuals, herbaceous perennials and 
bulbous plants. Factors affecting seed germination. Methods of 
propagation. Effect of environment on growth and flowering of 
ornamentals. Visit to nurseries and gardens. 


Hort. 522 Commercial Floriculture 141 
Scope, importance and limitation - origin classification 
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description, cultivation, nutrition, harvesting, grading, storing, pack- 
ing, marketing and economics of commercially important flower 
crops like rose, jasmine, gladiolus, dahilia, tuberose, chrysanthe- 
mum, carnation, gerbera, crossandra, barleria, china aster, Bird 
of paradise and Anthurium. Role of growth regulators in commer- 
Cial floriculture. Prologing the life af cut flowers, production of 
container grown ornamentals. Identification, classification, 
descriptiopn and cultivation of importnat ornamental trees, shrubs 
and climbers for various purposes like flowering, foliage, shade 
and fragrance. 


Practicals 


Identification and classification of #nportant commercial flower 
crops. Studies on harvesting, grading, packing, storing of 
commercially important flower crops. Prolonging the life of cut 
flowers. Flower shows display of exhibits and flower arrange- 
ments. 


Identification, classification and description of important trees, 
shrubs and climbers, training, pruning and propagation of trees, 
shrubs and climbers. Use of growth regulators in propagation. 
Nursery production and management. 


Visit to nurseries, gardens and commercial cut flower 
centres. 


Hort. 523 Landscape Gardening and Environmental 1+1 
Horticulture 


History of gardens. Principles of gardening. Different types of 
formal and informal gardens and different syles-French, Italian, 
Persian, Japanese, English and Mughul gardens. Different 
» components (features) of gardens such as lawns, fences, drive 
ways, paths, steps, hedge and edging, arches, pergolas, terrace 
gardening, paved garden, drywall, carpet bedding, flower bed, 

- shrubbery, border, rock garden, water garden, marsh or bog 
garden, sunken garden. Green house, conservatory and lath 
house, Garden adornments like birds bath, fountain, sundial, 
floral clock, lighting, ornamental lanterns stones statues, urns, 
garden furniture and plant stands. 


Principles of art and bio aesthetics in landscape designs and 
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composition. Landscaping places of public importance like cities, 
towns, country side, different types of roads, railway stations and 
lines, public buildings, educational institutuins play grounds, 
industrial sites, place of worship, places of historic importance, 
banks of rivers and canals, cremation grounds and cemetries, 


Various types of indoor gardening, house plants miniature 


garden. Window garden, gardening in tubs, urns, bowls, dishes, 
trays, etc. Hanging gardens terrarium gardens and vertical 
gardens. Interior decoration of hotels and buildings. Sources and 
nature of air pollutants, sensitivity and resistivity of plants to air 
pollutants. Green belts and landscape ecology. Monitoring and 
mapping of pollution with the help of plants. Environmental 
impact studies. 


Practicals 


Layout and establishment of lawn, rockery, shrubbery, 
driveways, flower beds, arches, borders, water garden. Drawing 
of glasshouse, conservatory and lath house. Garden adornments 
like bird bath, fountain, sundial floral clock, statues, garden 
furniture etc. Planning and layout of different types of gardens. 
landscape plans for places of public importance, construction of 
miniature tubs, bowls, dishes, trays, trolleys and hanging 
baskets. Culture of house plants. Jar, bottle and terrarium 
gardening. Interior decoration of buildings. Visits to parks, 
gardens and nurseries. 


Hort..524 Rose Orchids and Bulbous Ornamentals 1+1 


Importance, history, botany, classification, distribution, cli- 
mate and soil planting and management. irrigation, nutrition, 
training, pruning, use of growth regulators and weedicides/ 


- manipulation of flowering and harvesting transport, storage and 


postharvest physiology, Genetics and breeding to produce 
superior varieties, breeding for disease and pest resistance, 
polyploidy and mutation breeding, production of expert quality 
under cover. 
Practicals 

identification, classification and description of commercia| 
species/types/varieties. Important methods of propagation. 
training and pruning. Manipulation of flowering and use of growth 
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regulators and herbicides. Experiments on _ postharvest 
physiology. Techniques of emasculation and cross pollination, 
induction of mutation and polyploidy, causes of non seed setting 
in bulbous crops. 


, Visit to nursery, gardens and commercial centres. 


Hort. 525 Breeding of Ornamental Crops and 1+1 
Flower Seed production 


Origin, evaluation and distribution of important ornamental 
crops; cytogenetic background of important ornamental crops, 
Breeding systems and breeding methods in ornamental crops. 
Problems and prospests of polyploidy, mutation and heterosis . 
breeding, breeding for disease resistance. Seed production in 
ornamental crops, breeders rights and seed acts. Inheritance of 
important qualitative and quantitative characters. Genetic im- 
provement of some important ornamental crops such as roses, 
gladioli, orchids, chrysanthemum, bougainvillea, jasmine, ger- 
bera, anthurium, petunia, antirrhinum Chinaster, marigold, zinnia 
and pansy. Application of tissue culture techniques in improve- 
ment of ornamental crops; recent developments in polyploid 
breeding, genetics of important characters in ornamental crops. 


Practicals 


Floral biology of important ornamental crops; hybridization 
techniques, method of induction of mutation and polyploidy, 
pollen stainability and polyploidy, pollen stainability and germina- 
tion tests; study of segregation populations, cytological tech- 
niques; seed viability tests; identification of improved varieties of 
important ornamental crops. 


: Hort. 526 Advances in Floriculture 141 


. History and development of growth hormones, role of plant 

. growth regulators gibberellins, kinetin, auxin and retardants. 
Their effect on propagation, growth and flowering, tissue culture 
in ornamentals. Slow release fertilizers and foliar nutrition. Scope 
and limitation of export of seed, cut - flowers and plants. Green 
house management including environmental control, production 
of plants and flowers under plastic/cover and green house. = 
Postharvest physiology of cut flower, use of antitranspirants, 
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increasing shelflife of plants and flowers. Quality control in seed 
and plants. Bonsai and hydroponics in ornamental horticulture, 
sources and nature of air pollution, structure and function of 
plants in response to air pollutant. Amelioration of pollution injury 
to plant and synergistiction of air polluants. 


Practicals 


Bioassays for endogenous piant growth substances. Applica- 
tion of plant growth regulators in propagation and flowering. Role 
of mineral elements, slow release fertilizers. Green house con- 
struction, planning green house, materials used, factors deter- 
mining temperature, light, humidity. Heating and cooling sys- 


tems. Experiments on postharvest physiology of cut flowers. . 


Bonsai and hydroponics. Air pollution, their injury and synergistic 
effects on ornamental plants. Herbicides and their application. 
Quality control of seed and plant material. 


Hort. 527 Plantation Crops - | 1+1 
(Spice and Condiments) 


Detailed study regarding origin, history, distribution, 
economic, importance, taxonomy, classification, varieties, 
climatic requirements, propagation and nursery techniques, cul- 
tural practices, nutritional and water requirements, plant protec- 
tion and management, crop physiology, crop improvement, chemi- 
cal constitutents, post harvest handling and processing of plant 
products of important spice crops like pepper, cardamom, clove, 
nutmeg, cinnamon, vanilla, ginger, turmeric, all spice, etc, and 
condiments like coriander, mustard, fenugreek, fennel, garlic, 
onions, menthi, jeera, etc. 


Practicals 


Studies on botanical characteristics of varieties and plant 
types, propagation and nursery techniques, field layout and meth- 
ods of planting. Foliar diagnostic techniques for nutritional re- 
quirements. Harvesting and processing of plant products of im- 
portant spices and condiments. Visit to important research cen- 
tres/plantations. 
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Hort. 528 Plantation Crops-ll 141 
(Palms, Cashew and Rubber) 


Detailed study regarding origin, history, distribution, economic 
importance, taxonomy, classification, varieties, climatic and soil 
requirements, propagation and nursery techniques, selection of 
superior planting material, seed selection, maintenance of seed 
gardens, methods of planting, cultural practices, nutrition and 
° water requirements, plant protection and management, crop physi- 
| ology, factors affecting flowering, fruit set and yield, harvesting, 
postharvest handling, processing, chemical constitutents and 
quality evaluation of coconut, arecanut, oil palm, cashew and 

rubber. 


Practicals 


Studies on botanical characteristics, propagation and nursery 

techniques, layout and planting, nutrition and cultural aspects, 

ic processing of plant products. Visit to plantation crops research 
centres and processing centres. 


Hort.529 Plantation Crops - Ill 1+1 
(Beverage crops - Coffee, Tea, Cacao) 


Detailed study regarding origin, history, distribution, economc 
importance, taxonomy, classification, varieties, climatic and soil 
requirements, preparation and nursery techniques, cultural 
practices, nutrition, water requirements, training and pruning sys- 
tems, regulation of shade, plant protection and management, 
crop physiology, chemical constituehts, postharvest handling and 
processing of products, grading, packing, marketing, evaluation 
of beverage quality of tea, coffee and cocao. 


Practicals 


Studies on botanical characteristics of varieties propagation 

and nursery techniques, growth analysis, layout and planting, 

> nutrition and cultural aspects, processing of plant products. Iden- 

| tification of field problems and their analysis. Visit to various 
Plantations and Research Institutes. 


Hort.530 Medicinal Crops 141 
Introduction, historical account, present status and future — 
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Prospects. Chemistry of active ingredients and classsification of 
drugs. Problems of production and marketing. Origin, distribution, 
Species, varieties, climatic and soil requirements, nursery tech- 
niques, cultural practices, nutrition and water requirements, use 
of growth regulators, plant protection aspects, processing and 
Ls extraction of active ingredients of important medicinal plants 
such as dioscorea, isabgol, senna, liquorice, belladonna, 
cinchona, digitalis, periwinkle, ravolfia, henbane, opium poppy, a 
costus, steriod,bearing solanum, honey plant, fagopyrum, 
ephedra, withania, ipecac, withania, datura, etc and other 
economically important crops like pyrethrium, deiris etc. 
Practicals 


Studies on botanical characteristics of species and varieties of 
different medical plants. 


Praparation of herbarium sheets of these plants. Study of field 
problems. Propagation techniques. Techniques of extraction 
procedures. Tissue culture. Visit to the organisations/Institutions 
working on these crops. 


Hort. 531 Aromatic Crops l+1 


| Introduction, historical account, present status and future 
| prospects. Chemistry of aromatic compounds and odour values 
| of essential oil. Production methods and uses of essential oils 


Sandalwood, hops, eucalyptus, anise, conan, il, ann ery, ° 


| Practicals , 
| Study of botonical characteristics of different species and 

| varieties of aromatic plants. Preparation of herbarium sheets, of 
| these plants. Study of field problems. Propagation and nursery 
| _ techniques. Techniques of extraction. Tissue culture. Visit to the 
| Organisations/Institutes working on these crops. 
| 
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Hort. 532 Coconut Culture 141 


History, origin, evolution and distribution, cytogenetics, botany 
and breeding, cultivars and varieties, climatic and soil requitements, 
propagation, production of quality planting material, nursery 
management, site selection, planting, establishment and mainte- 
nance of plantations; cultural practtices, nutrition of the crop; ° 
irrigation and moisture conservation, plant protection, physiology 
of flowering and fruit set, problems of fruit development, harvest- 
ing and yield, intercroping and multiple cropping, products, by 
products and utilisation, steps in manufacture, quality testing and 
marketing, problems and achievements. 


Hort. 533 Coffee Culture 1+1 


History, origin, evolution and distribution, botany, cytogenet- 
ics, breeding, varieties and selections; climate and soil; site 
selection and site analysis; propagation and nursery techniques; 
preparation of land, cultural practices, plant protection, intercrop- 
ping, training and pruning, shade regulation, flowering and crop 
production, physiology of flowering, regulation of flowering, 
regulation of maturity and ripening, harvesting and processing, 
grading, packing and marketing, commercial products, by prod- 
ucts and uses. 


Practicals 


Identification of coffee yielding plants, varieties and selec- 
tions, nursery techniques and propagation methods, breeding 
methods, practice in cultural and manurial practices, training, 


pruning and shade regulation, practice in harvesting, processing 
of coffee. 


Hort. 534 Cashew Culture 141 


History, origin, evolution, distribution, production, exports, 
. general characteristics of the tree, climate, soils, varieties, selec- 
tion and breeding, propagation of cashew, cultural practices, land 
preparation, establishing the plantation, training and pruning, 
weeding, intercropping, nutrition of cashew, mineral deficiencies, 
fertilizing, diseases and pests of cashew, harvesting nuts and 
apples, storage of nuts, processing of nuts and apples. 
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Practicals 


Studies of the botonical characteristics, propagation, floral 
biology, hybridization techniques, growth analysis, layout of 
RW im Studies of pests and diseases, visit to processing 
actones. 


Hort.535 Breeding of Medical and Aromatic Crops 1+1 


General principles of breeding medical and aromatic crops, 
major objectives; centres of origin and diversity of major medici- 
nal and aromatic crops and scope for introduction; cytogenetic 
background of important medicinal and aromatic crops, crop 
improvement through selection, intra and interspecific hybridiza- 
tion, induced autopolyploidy. allopolyploidy and mutation 
breeding; use of modern tools such as haploid induction and 
somatic hybridization, genetics of active principles and assay 
techniques useful in evaluation of breeders material, problems in 
promotion of improved types in seed/vegetatively propagated 
crops; achievements and prospects in breeding of medicinal crop 
such as dioscorea, stenod bearing, solanum, Papaver somiferum, 
Atropa belladonna, senna, pyrethrum and aromatic crops such as 
jasmine, scented geranium, Cymbopogan species, mentha 
species, lavender, basils, 


Practicals 


Comparative study of spices, genera and families for floral 
morphology and seed production in the context of breeding 
behaviour, methods of selfing and crossing, detection of cut - 
crossing, pollen assay techniques, study of genetic variability in 
exomorphic/yield characters in varietal collection; induction and 
evaluation of autotatraploids; chemical assey of active constitu- 
ents in one or more medicinal and aromatic crops. 

Hort. 536 Advances in Plantation Crops 1+1 

Constraints and scope of production of important plantation 
crops-coffee, tea, cocoa, rubber, cashewnut, coconut, arecanut, 
oil palm, cardamom and pepper. Advances in the propagation of 
plantation and improvement of plantation crops. Designing multitier 


cropping systems for high productivity in coconut and arecanut 
gardens. Water management for plantation crops. Use of growth 
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regulators for plantation crops. Use of growth regulators for 
F furitfulness and determining nutritional requirements and use of 
isotopes; integrated control of pests and diseases. 


Practicals 


yy Experiments in the use of growth regulators in propagation 
and fruitset problems. Diagnosing nutrient deficiencies. Foliar 
application of nutrients, stem and root feeding of insectides. 


Hort. 537 Postharvest Physiology of 2+0 
Horticulture Crops 


Importance of postharvest physiology; factors responsible for 
deterioration of harvested produce, maturation-physical, | 
physiological and biochemical changes during maturation of 
horticultural crops; morphological, physiological and biochemical 
changes that occur in fruits, vegetable and cut flowers after 
harvest; classification of fruits based on respiration-climateric 
and nonclimateric; changes in endogenous levels of plant growth 
regulators during ripening and senescence, ethylene 
biosynthesis and its significance in postharvest physiology of 
horticulture crops. Environmental factors influencing ripening 
and senescence. 


Hort. 538 Postharvest Technology of 2+1 
Horticultural Crops 


Importance of postharvest technology in India, biological 
factors involved in postharvest deterioration of fruits, vegetables 
and cut flowers, preharvest factors affecting quality and physiol- 
ogy after harvest. Harvest indices and harvesting of fruits, 
vegetables and flowers; field handling; packaging house opera- 
tions-precooling curing, degreening, washing, grading, sorting, 
chemical treatment/waxing packing etc. Packing, effect of 
packaging on the commodity, types of material, packing types for 
various markets, transportation, storage and commercial storage 
operations. Refrigerated, hypobaric, CA and MA storages, 
chemicals that delay or hasten ripening and senscence: control of 
dormancy, sprouting and discoloration in vegetables: postharvest 
physiological disorders and diseases of fresh fruits, vegetables | 
and cut flowers; irradiation treatment of fruits and vegetables. 
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Practicals 


Study of harvesting, grading, packing storage, transportation 
and marketing systems, determination of chlorophylls, carote- 
noids and respiration rates in sene fruits, use of growth retardants 
and fungicidal wax emulsions to extend the shelf life of fruits and 
vegetables; use of different vase solutions to extend the vase life 
of cut flowwers; study of effect of packaging on the postharvest 
life of fruits and vegetables; study of grading of fruits on the . 
storage life and consumer appeal: visit to cold storage units, 
CFTRI, Mysore, Cooperative Marketing Societies. 


| Hort.539 Advances in Postharvest Technology 2+0 
of Horticultural Crops 


Improved methods of harvesting, grading, packaging, 
transportation and storage of fruits, vegetables, international 
laws governing import and export of fresh commodities such as 
fruits, vegetables, quality evaluation of fruits, vegetable recent 
developments in postharvest physiology and handling of horticul- 
tural crops. 


Hort. 540 Principles of Fruit and Vegetable 1+1 
Preservation 


Present status, future, prospects, impediments, export 
potential of fruit and vegetables preservation industry in India, 
different methods of preservation, designing layout and establish- 
ment of the processing industry. Unit operations, sanitation and 
waste disposal, nutritive value of fresh and processed fruits and 
vegetable products. Quality control F.P.O. Specifications, |S| 
standards, B.I.F. and Agmark grades, health hazards, public 


safety. 
Practicals 


Study of equipment, machinery and instruments, visit to 
processitig industries, visit to CFTRI Mysore, visit to fresh fruit 
markets mandies and visit to cold storage. 
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Hort.541 Canning and Dehydration Preservation 1+1 
of Fruit and Vegetables 


Introduction to canning principles, technology of OTS can 
manufacturing and training, lacquering, seaming of different 
types of containers, classification of raw materials for canning 
and dehydration, canning of various fruit products like slices, 
whole fruits, bits, juices, squashes, methods of extraction, 
clarification, filtration of fruit juices, spoilage of canned food. 


Different methods of drying and dehydration of fruits and 
vegetables, different types of driers, selection of methods and 
equipment for drying. Use of enzymes, fumigants and other 
chemicals for drying. Factory layout design and waste disposal. 
spoilage of fruit products, quality control, product development. 


Methods of drying, solar drying, product standards for export 
and local market. 


Practicals 


Visit to canning and dehydration plant. Study of containers/ 
equipment, unit operations of canning process, canning and 
dehydration of fruits and vegetables. Factory sanitation and 
disposal , dehydration of major fruits and vegetables. Reforma- 
tion of OTS cans, chemical analysis, packaging of dehydrated 
product. 


Hort. 542 Chemical Preservation of Fruit 141 
and Vegetable Products 


Principles and techniques of chemical preservation, types of 
Class | and Class - || preservative, use of salt, sugar. spices, 
vinegar, condiment in preservation of fruits and vegetables 
products. Preparation and preservation of jams, jellies, pulps, 
marmalade, preserves, candied and crystalized products, car- 
bonated beverages, use of antibiotics for preservation. Spoilage 
of products, use of pectic substances, colourants and additives. 


Practicals 


identification and classification of chemical preservatives. Visit 
to manufacturing units of food processing chemicals, preserva- 
tion by salt-pickles, chutneys, sugar, spices, vinegar, preparation 
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of jams, jellies, marmalades and candies from different fruits and 
vegetables. 


Hort. 543 Frozen and Fermented Fruitt and 1+1 
Vegetable Products 


Principles of freezing, refrigeration system equipments, 
methods of freezing of fruits and vegetables. Spoilage of frozen 
products, quality control, sensory evaluation, cryogenic preserva- ° 
tion of products. Principles of biological (fermentation) 
preservation, preparation and preservation of wine, vinegar, 
saurkraut and oriental foods, like Natto, tempeh, orhom, sufu, 
etc. Selection of fruit and vegetable for fermentation, quality 
control, microbial safety, sansory evaluation of fermented foods, 
packaging of fermented foods. 


Practicals 


Visit to distilleries, breweries and wineries, preparation of fruit 
and vegetables for freezing, preservation of wine, saukraut, vin- 
egar. Study of slow and fast freezing. Chemical analysis of 
frozen and fermented foods. 


Hort. 544 Advances in Fruit and Vegetable 2+0 
Technology 


Advances in processing of fruit and vegetables, aspectic 
processing. Advances in canning, drying and dehydration, 
intermediate moisture foods, advances in packaging, tetrapacks 
for beverages. Advances in grading of fruits and vegetables. 
Recent advances in grading of fruits and vegetables. Recent 
advances in food processing, packaging and preservation by 
irradiation. 

Hort. 545 Growth and Development of 241 

Horticultural Crops 


| Concepts of growth and development, Modern trends as ap- 

| plicable to horticultural crops. Growth kinetics. Hormonal 
concepts of plant growth and development. History of discovery 
of auxins, gibberellins, cytokinins, ethylene, inhibitors and retard- 
ants. Developmental and physiological effects. Mode of action 
and uses in horticultural crop production. 
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Juvenility and senescene, importance in horticulural plants. 
Differential growth. 


Flowering-photoperiodism, vernalization and hormonal 
influences. Physiology of flowering in fruit trees. 


Fruit set-parthenocarpy, limitations, growth rates, role of 
seeds and growth substances in fruit growth. Physiological and 
environmental factors influencing fruit drop. 

Fruit ripening-respiratory climacteric, ripening mechanisms, 
role of ethylene and manipulation of ripening. 


Growth response to tempetature, light and water. Vernaliza- 
tion, bud dormancy and seed domancy. 


Bulb and tuber formation, photoperiopdic effects, nature of 
stimulus, their growth and development. 


Apical dominance-historical development, theories, environ- 
mental factors, plant growth substances and importance in 
horticultural plants. 


Practicals 

Use of plant growth regulators in propagation, growth control, 
fruit thinning, fruit development, fruit ripening, seed dormancy 
etc. ‘ 


Demonstration experiments on abscission, gravitropism, 
apical dominance. 


Bioassays for auxins, gibberellins, cytokinins and abscisic 
acid. 


Hort. 546 Nutrition of Horticultural Crops 2+1 


Historical background, survey of nutritional problems of 
horticultural crops. Essential nutrients, theories of nutrient 
uptake. Nutritional requirements of fruit, vegetable, ornamental, 
plantation, aromatic and medicinal crops. Methods to determine 
the nutritional requirement of horticultural crops. Soil and plant 
analysis, nutritional experiments. Factors affecting nutrition of 
horticultural crops, visual symptoms of nutrient disorders, their 
diagnosis. Soil and foliar application of nutrients. Effects of nutri- 
tion on growth, yield and quality in fruit, vegetable ornamental, 
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aromatic and medicinal crops. Review. of literature on current 
work in nutrition and recommendations. 


Practicals 


Visual diagnosis of mineral nutrient deficiencies of fruit, veg- 
€table, ornamental, plantation, aromatic and medicinal crops. 
Plant sampling and analysis techniques, soil and foliar application 
of fertilizers, observations on response of various crops to nutri- - 
ents. Nutrient culture studies, hydroponics and sand culture stud- 
i€s on soil test and crop response. 


Hort.547 Laboratory Techniques in Horticultural O+1- 
Research 


Basic concepts in analytical work-concentrations of solutions, 
dilutions, weighing and pipetting techniques, transfer techniques. 


Laboratory instruments and equipment-use, handling and care. 
Spectrophotometry-theory and practice. Preparation of standard 
curves, calibration and quantitation. Estimation of chlorophy|, 
sugars, carotenoids and flavanoids in plant samples. pH and 
buffers-theory and practice. Leaf area determination-tracing tech- 
niques, shadow graphing, dryweight methods and leaf area meters. 


Techniques in growth regulator experiments - preparation of 
solutions, powders and pastes, application methods. 


Plant water status measurement-methods. Techniques for 
quality evaluation-TSS, acid, ascorbic acid, firmness and colour 
determination in fruit samples. Techniques in postharvest 
research-respiration, ethylene, weight loss water, uptake, vase 
life, pectin etc. 


Other techniques like microtomy, pollen fertility and germina- . 
tion, solute leakage, elemental composition estimation, gas chro- 
matography, paper chromatography and TLC. 


Hort. 548 Water Management of Horticultural Crops 1+1 


History of irrigation and water resources of India. Soil, water 
| plant relationships. determination of soil moisture and measure- 
| ment of irrigation water, criteria for scheduling irrigations to 
\& horticultural crops. Determination of water requirements of crops. 
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Consumptive use, soil moisture extraction, pattern and water use 
efficiency. Quality of irrigation. Water for horticultural crops. 
Methods of irrigation. Efficient water use in rainfed orchards, 
drainage and management of excess water for horticultural crops. 
Soil moisture in relation to growth, productivity and quality of 
horticultural crops, water management practices for fruits, 
vegetable, ornamental, plantation, medicinal and aromatic crops. 


Practicals 


Soil moisture and soil water potential estimation by different 
methods, measurement of irrigation water, layout of different 
systems of irrigation, sprinkler and low volume irrigation systems, 
estimation of water requirements by Balancy and Criddle 
formula, Panman’s method and by open pan evaporimeters. 
Preparation of cropping plans for efficient use of irrigation water. 


Hort. 549 Dryland Horticulture 1+1 


Introduction and scope of dryland horticulture. Definition, 
history of dryland farming in world and India. Agro-climatic 
features of dry and arid zones, frequently drought affected areas. 
Special features of the tree species such as annonas, aonla, 
bael, ber, cashew, date plam, fig, guava, jack, jamun, karunda, 
mango, phalsa, sapota, tamarind, wood apple. Plant-soil water 
relationships, water stress and plant growth, control of losses of 
water through transpiration and evapotation. Techniques of 
conserving soil and soil moisture and increasing water use 
efficiency. Orchard development and management practices for 
fruit crops suited for dryland horticulture. 


Practicals 


Study of special features of fruit trees suited for dryland 
horticulture. Practicing soil and water conservation methods; 
fertility management practices for checking transpiration and 
evaporation losses, soil mulch in relation to dry farming, stored 
moisture techniques, rainfall and yield relationship and their 
practices. Water harvest techniques. Special cultural aspects 
and other problems of dryland horticulture. 
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Hort. 550 Tissue Culture of Horticultural Crops 1+1 


Introductory history, scope, importance, prospects and 
problems. Laboratory requirements, general techniques and 
tissue culture media. Cell culture, cellular totipotency and 
somatic embryogenesis. Hap loid and triploid production. 
Somatic cell genetics. /n vitro pollination and zygotic embryo 
culture. Protoplast isolation, culture and somatic hybridization. 
Clonal propagation and production of pathogen free plants. : 
Problems in woody plant TC. Phenotypic and genotypic stability, 
pathogen detection and elimination. Germplasm storage. Review 
of tissue culture work commercially important horticultural crops. 


Practicals 


Laboratory orientation. Media preparation and sterilization. 
Selection of various types of explants, explant preparation and 
observation. Culture incubation and observation. Shoot multipli- 
cation. Rooting of in vitro developed shoots. Transplanting in 
pots, soil. Suspension and single cell culture. Microscopic 
examination of callus, single cell culture. Ovule, embryo, anther 
and endosperm culture. Protoplast isolation and culture. 
Practicing of tissue culture techniques in representative crops, 
viz., fruit, plantation, ornamental, vegetables, aromatic and 


medicinal crops and hardening procedures. 


*These are the Core Courses to be taken by all M.Sc., stu- 
dents in Horticulture irrespective of their specialization. 
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PLANT PATHOLOGY 


P|.Path.501 Mycology-! 2+1 


Nature and importance of fungi; milestones in the develop- 
ment of mycology; fungal structure and organization: growth, 
nutrition and reproduction; collection and preservation of fungi; 
culture media, isolation and purification of fungi; maintenance of 
culture collection and herbarium procedures; microtomy and 
preparation of microscope slides; procedure for despatch of 
cultures and specimens for identification; systematics, taxonomy 
and nomenclature of fungi; life histories of fungi; various systems 
of classification; morphology and taxonomy of Myxomycota, 
Mastigomycotina, Zygomycotina and Ascomycotina and study of 
their important classes, orders, familes and genera with refer- 
ence to characters and pathogenic relationship; life-cycles of 
important genera of reprasentative groups; evolutionary 
tendencies in lower fungi and Ascomycotina. 


PI.Path.502 Mycology-ll 1+1 


Morphology and taxonomy of Basidiomycotina and 
Deuteromycotina; study of important classes, orders, families 
and genera of Basidiomycotina and Deuteromycotina with 
reference to their characteristics and pathogenic relatiohship; life- 
cycle of important genera of representative groups: Heterothal- 
lism; Physiologic specialization; Mechanisms of variability in fungi 
- Adaptation, Mutation, Recombination, Heterokaryosis; 
Parasexualism, heteroploidy and sectoring; Phylogeny; Ecology; 
fungi as saprophytes, predators, parasites and symbionts: 
Fungal biotechnology. 


Pi.Path.503 Plant Virology 2+1 


History of plant virology; Economic importance of plant 
viruses; Symptomatology - external and internal; Methods of 
transmission of plant viruses; Purification of plant viruses; Struc- 
tural components; Morphology of viruses; Replication of plant 


viruses; Physico-chemical properties of viruses; Physiology of 
virus infected plants; Methods of detection of plant viruses: 
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Electron microscopy of plant viruses; Effect of environment on 
disease development (Ecology); Variability, multicomponent and 
Satellite viruses; Nomenclature and classification of plant viruses; 
Viroids, virusoids and prions; Basic control measures of plant 
viruses; Seed certification for freedom from virus infection. 


Pl.Path.504 Introductory Plant Nematology 2+1 


Hisotry and development, nematodes of humans, animals and 
insects. Economic importance of plant parasitic nematodes, crop 
losses and most important plant parasitic genera. General 
characteristics, morphology, anatomy, classification, biology, 
physiology, development, reproduction and ecology. Typical life 
cycles, types of parasitism, spread and survival. Symptoms of 
nematode injury and pathological effects. Diseases of important 
crop plants. Interaction with other agents, involvement in disease 
complexes and transimissions. Principles of nematode 
management with an integrated approach. 


Field visits for diagnosis and assesment of nematode 
damage. Methods of sampling, extraction and preparation of 
mounts. identification of the most common plant parasitic forms. 
Staining, culturing and inoculation techniques. Methods of evalu- 
ation of chemicals and cultivars. 


P|i.Path.505 Plant Bacteriology 2+1 


Importance, history and development of Bacteriology with 
reference to Plant Bacteriology. Characteristics of prokaryotic 
and eukaryotic cells. Morphology and structure of a bacterial cell. 
Microscopy and staining. Bacterial taxonomy and nomenclature. 
Characteristics of phytopathogenic bacterial genera and their 
identification. Characteristics of fastidious prokaryotic Xylella. 
Growth, culture, nutrition and metabolism of bacteria. Steriliza- 
tion. Preservation of bacterial cultures. Genetic recombination in 
bacteria. Properties, structure and life cycle of bacteriophages. 
Application of phages in plant pathology. Diagnosis and 
symptoms of plant diseases caused by bacteria. Survival and 
dispersal of bacteria and Xylella. Toxin production by bacteria. 
Management of bacterial diseases. | 
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P|.Path.506 Chemicals in Plant Disease 141 
Management 


Introduction, historical developments, definition, nature and 
classification of fungicides, bactericides and nematicides; 
Formulation, preparation and methods of application of chemi- 
cals to plants/soil. Nature and mode of action and diseases 
controlled by sulphur, copper, mercurial, quinone, heterocyclic 
nitrogen compounds and miscellaneous fungicides. Systemic 
fungicides - nature, classification, mode of action and diseases 
controlled. Translocation of systemic chemicals and develop- 
ment of resistance. Antibiotics - nature, mode of action and uses. 
Bactericides, nematicides and antiviral chemicals used in plant 
disease mangement. Residual toxicity, L_D 50 and phytotoxicity 
of chemicals. Compatibility of chemicals with other plant protec- 
tion chemicals. Methods of evaluation of chemicals. Chemicals 
against vectors of plant pathogens. 


P!|.Path.507 Piant Diseases 2+1 


Different groups of syndromes and the pathogens associated 
with disease development. Definition and detailed discussion on 
each group of syndrome and variation within a syndrome 
induced by different pathogens, cause and mechanism of 
induction of syndrome. Comparative etiology of pathogens 
associated with a syndrome and environmental factors 
influencing the development of disease. 


Management practices in relation to etiologic agent/agents 
involved and different conditions influencing. Discussion 


supported by concrete examples from economically important 
diseases. 

Seed rots and seedling damping off; Rots (Root, stem, collar, 
heart wet rot, dry rot etc.); wilts, die back dead arm and dead 
limbs: anthracnose, cankers and scabs; Leaf spots etc. 


P|. Path. 508 Clinical Plant Pathology O+1 


Survey of disease affected fields and noting down the extent, 
severity and incidence percentage of disease. Tentative diagno- 
sis after noting the symptoms and signs on visual observation 
and with the use of magnifying glass. Sampling of diseased 
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specimens with relevant techniques and collection of suitable 
specimens for microscopic observation and islolation as needed. 

isolation, purification and inoculation to prove Koch's or Revers 
postulates. Study of the pathogen in vitro employing required 
technique depending upon the pathogen being investigated : 
towards its identification and diagnosis of disease. Identification 
of the pathogen at least to the generic level by employing tests 
and description of the agent by relevent methods for disease 
due to viruses or non - infectious agents. Testing of chemicals for 
sensitivity of the pathogen isolated in vitro and in vitro. Review 
of literature related to the description of the pathogen/disease 
being investigated. 


Preparation and presentation of the reports and demonstra- 
tion of important techniques employed to defend the report. 


PI. Path. 509 History of Plant Pathology 1+0 


Historical patterns of plant pathology, problems of etiology 
upto 1858. Premodern plant pathology, beginning of modern 
plant pathology, confirmation of Prevosts work. Status of plant 
diseases at the beginning and during the period of DeBary - 
Kuhn. 


Land marks in the development of mycology, virology, 
phytobacteriology, nematology, mycoplasmas, rickettsia, 
spiroplasma and other fastidious prokaryotes. 


Historical developments and land marks in the development 
of chemicals and biological control of plant diseases. Develop- 
ment of epidemiological approach and physiological plant 


pathology. 

Historical development and land marks in the development of : 
seed pathology, legislation and quarantine. Historical develop- 
ment of genetics and genetic engineering in plant pathology. 
Organisation of plant pathology. Status and trends of plant 
pathology in 20th century and future prospects. 


Pl. Path. 510 Soil Borne Plant Pathogens 141 


Definition, importance and milestones in the studies of SBPP. 
Plant pathogens associated with soil and root environment. Soil 
invaders and inhabitants. Influence of physical , chemical and 
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biological factors on perpetuation and infection of plant 
pathogens. Inter-relationships among plant pathogens, rhizophere 
and spermosphere microbes. Comparison of symbionts and 
asymbionts and pathogens associated with plant roots. Interac- 
tion between saprobes, antagonists and plant pathogens in soil. 
Chemicals elaborated by pathogenic and non-pathogenic soil 
microbes and their role in pathogenesis. Diseases caused by soil 
borne plant pathogens and their nature of spread. Inoculum 
density and inoculum potential on disease development. 
Management of soil borne plant pathogens by physical, chemi- 
cal, biological means ar d integrated methods. Impact of soil and 
crop management practices on SBPP. Suppressive soils and 
their exploitation for management of soil borne plant pathogens. 


PL. Path. 511 Post-harvest Pathology 1+1 


Pathogens and non-pathogens associated with the plant 
produce or plant products. Their effect on the produce during 
development and in the storage. Importance of mycotoxins and 
mycotoxicosis. Demonstrations of various types of seed-parasite 
associations by the early workers. Significance of seed 
transmission compared with other means of transmission. The 
mechanism of transmission from plant to seeds and seed to 
plants. Factors influencing their development. The various health 
techniques employed for their detection in the plant produce or 
products. The assessment of seed-borne inoculum for planting 
value and quality for consumption. The methods for preventing 
and controlling post-harvest diseases in the field, transit and in 
the storage through quarantine, seed crop management, seed 
storage management, seed certification schemes, seed 
treatment by physical and chemical methods and by bio-technol- 
ogy means. 


Pl. Path. 512 Plant Diseases Caused by Abiotic 141 
Agents and Phanerogamic Parasites 


Introduction, importance and classification of non-parasitic 
disorders of plants. Disorders due to soil environment including 
nutritional imbalance, adverse water relations, adverse physio- 
logical conditions; Disorders originating from climatic stress 
including temperature and light (quality and duration); Disorders 
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Pl. Path. 516 Bacterial Diseases of Crop Plants  1+1 


Economic importance of bacterial diseases. Symptoms and 
their expression. Diagnostic procedure of bacterial plant 
diseases. Detailed discussion on the diseases caused by phyto- 
pathogenic bacteria of cereals, millets. pulses, oilseeds, fibre, 
commercial vegetable, fruits and plantation crops. Ornamental, 
medicinal and aromatic and forest plants, with respect to 
incidence, symptoms, etiology, spread, disease cycle, host range, 
mechanism of disease development and detection. 


Seed-borne phytopathogenetic bacteria. Their role in epidemio!- 
ogy, methods of detection and control. Strategies for the man- 
agement of diseases caused by phytopathogenic bacteria with 
reference to management by cultural practices, environmental 
control, host breeding, biological and chemical control. 
Application of biotechnology in the management of bacterial 
diseases. 


PL. Path. 517 Nematode Diseases of Crop Plants 1+1 


Economic importance, diagnosis, symptoms and pathological 
effects of nematode injury to plants. Major plant parasitic nema- 
todes of economically important crop plants in general and crops 
of Karnataka in particular with reference to their distribution, 
severity, losses, symptoms, biology, etiology, host range, thresh- 
olds, survival, disease cycle, host-parasite relationships, epide- 
miology, interaction with other organisms, involvement in 
disease complexes, transmission of other disease causing agents 


and their management. | 


Field visits for collection and preservation of nematode 
disease specimens. Study of their symptoms and life cycles. 


Pl. Path. 518 Virus Diseases of Crop plants 1+1 


Diseases due to virus and other fastidious prokaryotes ‘ of 
cereals, millets, pulses, vegetables, oil seed crops, fibre crops, 
cash crops, fruit crops, spices, condiments and beverages, 
ornamental plants and forest trees with respect to incidence, 
symptoms, transmission, host range, detection, spread, preserva- 
tion and control. 
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Importance of seed borne viruses in epidemiology, methods 
of detection and control. 


Pl. Path. 519 Field Mycology 0+1 


A field course consisting of identifying the fungi from natural 
habitats, their collection, preservation and identification; deposi- 
tion in accordance with the herbarium procedures; a set of 
herbarium specimens representing genera of fungi to be 
submitted. Field trips and study tours for collection of fungi from 
different habitats, their preservation and identification. 


Pl. Path. 520 Phytopathogenic Fastidious 1+1 
Prokaryotes 


Introduction: Historical developments of mollicutes. Morpho- 
logical and biochemical characteristics of mycoplasma like 
organisms, spiroplasma and fastidious vascular bacteria. Repro- 
duction of MLO, spiroplasma, rickettsia like organism and fastidi- 
ous vascular bacteria. Purification and properties of mycoplasma 
like organisms from diseased plants. Cultivation of spiroplasmas, 
rickettsia like organisms and mycoplasma like organisms. 
Detection of mycoplasmas, fastidious prokaryotes and 
spiroplasmas, rickettsia like organisms in insects and _ plants. 
Mollicute classification. Pathogenecity of MLO's spiroplasmas 
and vascular limited fastidious prokaryotes. Methods of trans- 
mission. Ecology of leaf hoppers in relation to MLO diseases. 
Epidemiology of mycoplasma diseases. Diseases of crops caused 
by mycoplasma like organisms, spiroplasma and RLO’s. 
Biology and diseases caused by protozoan flagellates. 
Chemotherapy and other methods of control of plant myco- 
plasma diseases. 


Pl. Path. 521 Vectors of Plant Pathogens 1+1 


Historical developments and economic importance of insect 
vectors of plant pathogens. Characteristics and identification of 
different vector groups-aphids, leaf hoppers, plant hoppers, white 
flies, mealy bugs, psyllids, piesmids, membracids, thrips, grass 
hoppers, beeties, mites, nematodes and fungi. Vector transmis- 
sion. Mechanisms of transmission - non circulative and 
circulative and propagative in different vector groups. Virus - 
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vector relationships: acquisition access, inoculation access, 
persistence, rate of transmission, transovarial transmission. 
Groups of viruses transmitted by vectors. 


Fastidious prokaryotes, Bacteria, Fungi and Nematode patho- 
gens transmitted by vectors. Biology of vectors in relation to 
epidemiology. Effect of plant pathogens on vector biology. 
Factors which influence vector movement and its seasonal 
variation. 


Disease symptoms induced by vectors. Control of plant 
diseases thorough control of vectors. 


Pl. path. 522 Nematode Morphology and Taxonomy _ 1+1 


Comparative morpology and anatomy of nematode body, 
body wall, digestive, nervous, excretory and reproductive 
systems. Embryology, morphometry and allometry. Nemic 
relationships with other animals. Form, function and behaviour. 


Phylogeny, evolution and origin of nematodes. Taxonomic 
concepts, categories and methods in relation to numerical, 
molecular, physiological, cytological, ecological, ethological and 
geographical characters. Classification of major plant parasitic 
forms. Relationships between and within the genera. Speciation 
and variability. Standard keys and descriptions for identification 
of economically important plant parasitic nematode species. 


Pl. Path. 523 Nematological Techniques 0+2 


Objectives and methods of sampling nematode communities, 
temporal and spatial distribution patterns, care and management 
of samples. Methods of characterising nematode communities. 
Assesment of nematode damage to plants, quantitative estima- 
tion of nematode populations and infestation levels. Extraction 
techniques of various stages of nematodes including cysts and 
eggs from both soil and host tissues. Relative efficacy of 
different extraction methods. Assay procedures for various types 
of nematodes. Killing, fixing and preservation of nematodes. 
Preparation of temporary, semipermanent and permanant mounts. 
Staining and histopathological techniques. Drawings and 
measurement. Standard keys and descriptions for identification. 
Gnotobiology and culture maintenance. Cytological studies for 
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oogenesis and reproduction. Electrophoretic methods for enzy- 
matic studies. Serological techniques in identification of related 
forms. Preparation of nematodes for electron microscopy. Labo- 
ratory, microplot and field techniques in pathogenecity, crop 
losses, evaluation of chemicals and cultivars and other investi- 
gations in nematological research. Design, analysis and inter- 
pretation of data. data base management, conceptual models 
and computer simulations in nematode management. 


Pl. Path. 524 Nematode Biology and Ecology 1+1 


Behaviour, distribution, communities, and habitats of plant 
parasitic nematodes. Types of mating and host finding stimuli. 
Invasion, feeding, movement and reproduction. Adaptation, surviv- 
al, senescence, quiscence and cryptobiosis. Aggregation, swarm- 
ing and dissemination. Hatching, mounting, oogenesis, spermato- 
genesis, embryonic development and cytogenetics. Enzymes, 
secretions and excretions. Pathogenecity and histopathology. 
Interaction with other organisms, variability, host specificity and 
resistance. 


Influence of soil environment - soil type, texture, pore size, 
water, aeration, temperature, pH,mineral components, organic 
matter, osmotic pressure, hydrogenon concentration, cation 
exchange, oxidation and reduction potential, chemicals, light, 
parasites and predators. Orientation to physical, chemical and 
biological factors and host roots. Influence of various 
agroclimatic factors and agricultural practices on population 
dynamics. 


Pl. Path. 525 Plant-Nematode Relationships 1+1 


Mechanisms of nematode injury to plants, penetration, 
enzymes and feeding habits. Development, reproduction and 
embryology. Survival, dispersal, adaptions and variability. Types 
of parasitism and Gnotobiology. Types and mechanisms of plant 
response to nematodes - stimulated metabolic activities, giant 
cell formation, galling, wound responses and other physiological 
and biochemical changes. Distribution patterns and abundance 
of nematode communities within and rhizosphere of the plant. 
Influence of various physical and biological factors in the environ- 
ment. Population dynamics and relationship of number of 
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nematodes and plant growth. Interaction with other organisms, 
involvement in disease complexes and transmission of other 
disease causing agents. Types and mechanisms of plant resis- 
tance to nematodes, hypersensitivity and genetics of resistance. 


Pl. Path. 526 Nematode Management 1+1 


Objectives, strategies, basic considerations and principles. 
Influence of physical, chemical and biological factors in selectiv- 
ity and efficacy of various techniques of nematode management. 


Prevention of spread-means, barriers and restriction 
practices. 


Land management and cultural practices - fallowing, flooding, 
cover crops, cropping systems, time of planting, organic manur- 
ing, destruction of infested plant material, trap and antagonistic 
crops, nutrition and general care of the host, sanitation and use of 
nematode free planting stock. 


Biological - predators, parasites, influence of organic manur- 
ing, microbial decomposing products, animal and plant exu- 
dates. 


Physical - heat, freezing, irradiation, plasmolysis, electricity, 
ultrasonification, osmotic concentration, mechanical destruction, 
desiccation, mechanical cleaning and pressure. 


Host resistance - types, limitations, nature and genetics. 
Influence of various factors and techniques in breeding for 
nematode resistance. 


Chemicals - characteristics of an ideal nematicide and factors 
influencing nematode kill. Types and formulations. Chemistry 
and mode of action. Screening techniques, limitations and 
ecological repurcussions. Evaluation and integration of various 
methods of management. 


Pl. Path. 527 Diseases of Field Crops 1+1 


General account of importannt diseases due to fungi, bacte- 
ria, viruses, nematodes and non-parasitic agents affecting 
cereals (Paddy, Jowar, Ragi, Maize, Wheat), Pulses Cowpea, 
Soybean, Redgram), oil seeds (Groundnut, Sunflower, Sesamum) 
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and commercial crops (Sugarcane, Cotton, Tobacco) with 


reference to symptomatology, epidemiology and management 
practices. 


Pl. Path. 528 Diseases of Fruit and Plantation Crops 1+1 


Economic importance, symptomatology, etiology and 
management of diseases of plantation crops such as Arecanut, 
Betelvine, Cocoa, Cassava, Coconut, Cashew, Coffee, 
Cinnamon, Clove, Cardamom, Oilpalm, Nutmeg, Rubber, Tea 
etc., Economically imporatant diseases of fruit crops such as 
Apple, Banana, Citrus, Fig, Grape- vine, Guava, Mango, Papaya, 
Pineapple, Sapota, Temperate fruits etc., symptoms, etiology, 
disease cycle and management. | 


Pl. Path. 529 Diseases of Vegetable Crops _—_s1+1 


Studies on important diseases of vagetables: Potato, 
Tomato, Brinjal, Bhendi, Peas, Cucurbits (Bottlegourd, Bittergourd, 
Ashgourd, Cucumber etc.), Beans (Dolichos, French beans, Clus- 
ter beans, Broad beans etc.) Crucifers (Cabbage, Cauliflower, 
Knolkhol, Turnip, Radish, Beetroot, Carrot), Lettuce, Onion etc. 
with reference to distribution, economic importance, symptoms, 
etiology, disease cycle and management practices including 
chemical, cultural, biological and use of resistant varieties. 


Pi. Path.530 Dieseases of Host Plant of Silkworm  1+1 


Distribution, economic importance, symptoms, epidemiology, 
disease cycle, estimation of crop losses and management of 
important diseases affecting plants of sericultural importance 
such as Morus alba, Ricinus communis, Manihot utilissima, Litsea 
polyantha, Michalia champaka, Jujupus spp. Terminalia spp. 
Gravalia sp., Shorea robusta. i 


Limitationss of using pesticides, safety period and residual 
toxicity of pesticides on the health of silkworm. Integrated 
approaches in disease management of hosts of silkworms. 

Pl. Path. 531 Forest Pathology 141 


Importance and milestones in the development of forest 
pathology. Forest pathology in relation to plant pathology and 
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other related sciences. Law of host parasite balance in patho- 
genesis of forest plants. Epidemiology and management of 
forest nursery diseases as compared to Agricultural Crops. 
Nursery and plantation diseases such as foliage diseases, 
cankers, rusts, heart rots, root rots/wilts etc. Wood deterioration 
by various agencies; factors affecting the wood decay: Micro- 
scopic and Macroscopic characters of wood decay. Control of 
wood decay and stains. 


Importance of seed health in forestry programmes. Detection, 
identification and control of seed-borne inoculum. Major atmos- 
phere pollutants and their identification symptoms on forest 
trees. Beneficial fungi of forests; Edible mushrooms; Mycorrhizal 
association of forest trees and its role in disease management. 
Disease surveillance and assessment of diseases in forest 
ecosystem. Principles of forest disease management. 


Pl. Path. 532 Phytopathology 1+1 


Definition, causes and classification of plant diseases. Sign 
and symptoms and causal agents and their classification. Growth, 
multiplication/reproduction, liberation and dispersal of infectious 
' propagules/pathogens. Factors affecting disease development, 
infection process. Epidemiology and factors affecting develop- 
ment of epidemics. | 


Forecasting of plant diseases and detailed discussion of plant 
diseases of economic importance of Karnataka with reference to 
occurrence, symptoms, disease cycle. Principles of plant 
disease management with emphasis on integrated management 
of plant diseases. Biotechnology and its application in the 
management of plant diseases. 


Pl. Path. 601 Advanced Mycology | 1+1 


The fungal cell wall, flagella, ultra-structure of fungal cells and 
chemical constituents of fungal cells; nutrition and growth of 
fungal cells; somatic nuclei and forms of mitosis in fungi and 
nuclear behaviour during meiosis; gene action and its 
regulation: The protoplast; cell aggregates; mechanisms of 
morphogenesis; the multicellular condition in fungi; physiology of 
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reproduction - sex harmones in fungi, environmental influences 
on reproduction; recent advances in mechanisms of spore 
discharge; dispersal, dormancy and germination of fungal spores: 
Current trends in taxonomy of fungi with reference to morphol- 
ogy, host specialization, cytology, genetics and serology. 


Pl. Path. 602 Advanced Plant Virology 1+1 


Purification of plant viruses. Biochemistry of viruses - compo- 
sition of nucleic acids and proteins. Architecture of plant viruses. 
Replication - ssRNA, dsRNA, ssDNA and dsDNA viruses. Multi- 
component and satellite viruses and satellite RNAs. Viroids, 
virusoids and prions. Genetics and variability - The molecular 
basis of variation. Criteria for the recognition of strains. Mecha- 
nism of cross protection between plant viruses strains. Compari- 
son of plant viruses with animal and microbial viruses. Genetics 
of plant resistance to viruses. Plant DNA viruses as gene vectors. 
Genetic engineering approaches to plant virus resistance. 
Application of tissue culture methods in plant virology. Plant virus 
disease forecasting. Use of satellites, plant immunization and its 
applicability for virus disease control. 


|. Path 603 Advanced Plant Bacteriology 1+1 


Morphology of bacteria, monomorphism and pleomorphism, 
structure of bacterial cell and composition. Physiology of 
bacterial endospore. Trends in approaches to the bacterial 
classification and nomenclature - The DNA homology matrix and 
non-random variation concepts as the basis for the taxonomic 
treatment of plant pathogenic and other bacteria. Plant ultra - 
structure for bacterial penetration. Host co-evolution with the 
pathogen and vice-versa. The infection process, _ rational, 
evolution of pathogenicity and race specificity. Recognition of 
bacterial pathogens by plants. Hypersensitivity. Epiphytic ice 
nucleation - active bacteria. Genetics of bacterial pathogenicity. 
Molecular and genetic analysis of toxin and enzyme production - 
and mode of action; relation of bacterial structure to the toxin 
production. Self protection against bacterial phytotoxins and 
antibiotics. The role of polysaccharides in pathogenicity, 
siderophores in relation to diseases. Kinds of genetic recombi- 
nation. Chromosome interaction, kinds of plasmids and their 


129 


biological significance and morphogenic determinants as 
exemplified by the crown gall diseases. 


Recent developments in techniques for rapid identification of 
plant pathogenic bacteria. 


-Mechanism of symptom production by phytopathogenic 
bacteria. 


Pl. Path. 604 Advanced Plant Nematology 1+1 


Recent advances in various nematological techniques and 
investigations. Extraction efficiencies and population estimation. 
Establishment and use of threshold levels in crop losses. 
Ecological relationships and population dynamics. Phylogenetic 
and evolutionary concepts, cladism and phenetics. Molecular, 
cytogenetical and serological approaches, protein patterns, 
DNA, Nucleotide sequences and fine structures in systematics. 
Electron microscopic and scanning electron microscopic 
techniques. Culturing, survival, adaptive biology and variability. 
Sex determination, sensory structures and hierarchies in nema- 
tode behaviour. Pheromones, receptors and host induced stimuli 
in communication systems. Genetics of nematode parasitism. 
Histopathology, histochemistry, anatomy and ultrastructure of 
plant responses. Plant defence and incompatibility. Interactions 
with fungi, bacteria, mycorrhiza, other nematodes, insects and 
transmission of viruses. Nematodes as model systems to study 
biological ageing, nutrition, toxic environmental contaminates 
and cell motility. Interaction of nematicides with other plant 
protection chemicals and environmental risks. 


Mechanism and genetic basis of plant resistance. Breeding 
for nematode race specific resistance through biotechnological 
and genetic engineering techniques - recombinant DNA (gene 
slicing), somatic hybridisation and protoplast fusion. Novel 
concepts in nematode management - inhibition of steriod/hor- 
mone metabolism, exploring sensory stimuli, biological activity 
and mode of action of avermectins. Identification of indigeneous 
biocontrol agents, their mass production and distribution. Model- 
ling and computer simulations in integrated pest management 
programmes. 
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Pl. Path. 605 Physiological Plant Pathology 1+1 


History of physiological plant pathology. The infection process 
by parasites, host - parasite interactions, interation between 
parasites, and other microorganisms during infection. 


Symptom expression and spurious effect, tolerance to 
diseases. Pathogenicity and virulence. The control of host. para- 
site interaction, and metabolic control. Recognition phenomena 
in specificity. Modes of inheritance, induced resistance vs 
induced susceptibility. Cytology and physiology of penetration 
and establishment by fungi, bacteria, virus, mycoplasma, 
spiroplasma, rickettsia and other wall free vascular bound 
fastidious prokaryotes. Host recognition of pathogens and non 
pathogens. Effect of pathogens on host metabalism. 


Role and mode of action of toxins, microbial enzymes and 
natural growth regulators in pathogenesis. Nucleic acids and 
natural growth regulators and ethylene in host parasite interac- 
tions. The role of phenolic compounds. Pre-formed substance 
as potential protectants. Modification of host responses to 
predisposition. Biotropic parasites in cell free tissue culture. 


Physiology of vascular wilts. Rotting of higher plants with 
emphasis on cell wall degradation. Bioenergetic and metabolic 
disturbances in diseased plants. Physiology of disease resist- 
ance and cross protection. 


Pl. Path. 606 Genetics of Plant Pathogens 1+1 
and Pathogenesis 


Historical developments, fundamentals of genetics, 
notations, conventions and terminology. Nucleic acids, its 
components, structure and DNA base sequence. Bacterioph- 
ages - structure, life cycle, specificity and properties of phage 
infected bacterial cells. Host restriction and modification, 
lysogenic cycle and complementation with phages. Molecular 
aspects of gene expression; transcription, messenger DNA, 
translocation, genetic code, overlapping genes, synthesis of 
polypeptide, RNA and t-RNA. Drug resistance. Regulation of 
gene expression. Regulation of phage system. Maintenance of 
genetic information; DNA replication, damage and repair. 
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Mutagenesis, mutation and mutants - Biochemical basis and 
analysis of mutants, reversion and supression. Genetics of 
bacteria and virus, mycoplasma, fungus and phages and genet- 
ics map. Kinds of genetic recombination, plasmids and trans- 
posable elements. Significance of ds RNA in pathogenic fund). 
Genetics of host-parasite relation. Genetics of virulence, hypo- 
virulence, specific recognition in gene to gene host parasite 
system. Genetics of bacterial and fungal pathogenecity. Restric- 
tion fragment length polymorphism (RELP) linkage relationship 
between pathogenicity genes. Pathogenic variation, inheritance 
of resistance and virulence. Genes specifying auxins and cytoki- 
_hins, genetics of toxin production and biosynthesis in phytopath- 
ogens. Genetics of variation in somatic tissues. Genetic interac- 
tion among population of plants and their pathogenes. Virulence 
system of Agrobacterium. Genetics of cytoplasmic inheritance of 
disease susceptibility in maize. Genetics of secondary metabo- 
lite synthesis. Genetics and evolution of nematodes’ with 
emphasis on plant parasitic forms. 


Pl. Path. 607 Immunology and Serology of 141 
Plant Pathogens 


Nature of immunity. Types of antigens - Antigenic determi- 
nants, factors determining immunogenicity. Antigenic determi- 
nants in plant pathogens. Antibodies - Structure of immuno- 
globulin, classification of immunoglobulins, functional properties 
of immunoglobulins. Production of antisera - adjuvants, route, 
dose and host. Serological relationships. Relationships among 
viruses, Virus strains, and among cellular pathogens, taxonomic 
implications. Production of monocolonal antibodies. Antibody 
induction and production. Cellular sites of antibody synthesis. 
Role of virus structure in antigeneticity. Mechanism and nature of 
antigen and antibody reactions. Serological techniques - precipi- 
tation tests, immunodiffusion, immunoelectrophoresis, Aggluti- 
nation, Complement fixation, labelled antibody techniques, ELISA, 
Immunoelectron microscopy, !mmunoblotting (Western blot), 
Radio immuno asssay. | 
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Pi. Path. 608 Biotechnology in Plant Pathology 1+1 


Introduction, concepts, definitions, importance. Structure and 
organization of prokaryotic and eukaryotic cells. Molecular 
biology of plant pathogens: Structure and organisation of plant 
pathogens. Molecular biology of infection process and disease 
development in different plant pathogens. Characterization of 
plant viruses; Nucleic acids: RNA, DNA - sequence, Proteins: 
Peptides, Sequence; Synthesis of cDNA; Plasmids; Restriction 
endonucleases; Nucleic acid hybridization; Molecular coloring; 
gene transformation; gene vectors; Production of virus free plants 
using tissue culture, somaclonal variation and somatic hybridiza- 
tion through protoplast fusion and DNA transmission; Hybridoma 
technology: Production of monoclonal antibodies against plant 
pathogens; Applications of immunoblotting in plant disease 
diagnosis. Detection of plant pathogens by polymerase chain 
reaction and restriction fragment length polymorphism. Develop- 
ment of avirulent bacteriocin producing strains of bacteria and 
their application in biological control of diseases. Control of plant 
pathogens by satellites, Antisense RNA, Ribozymes and patho- 
genesis related proteins. 


Pi. Path. 609 Plant Disease Resistance 1+1 


Concepts and definitions, non-host immunity/resistance to 
infection. Passive resistance mechanisms (Structural/morpho- 
logical; chemical; parasite variation). Active resistance 
mechanisms and_ induction (exclusion and containment of 
pathogen, pathogenesis related proteins, hypersensitive 
response, phytoalexins, lignification, hydroxyprotine rich glycop- 
roteins and phenolics). Induced resistance, (localized 
resistance, inducers and protective response, systemic resis- 
tance, pathogenesis related proteins, cross protection), Genetic 
resistance, (Mendalian determinants of virulence, dominance, 
recessiveness, modifiers, gene for gene relationship). Genetic 
bases of relationships between pathogens and hosts, boom and 
bust cycle. Stability of resistance, complimentary virulence above 
cultivar level. Breeding for disease resistance (source of 
resistance, characterization of resistance, breeding methods, 
cell and tissue culture, recombinant DNA techniques). Strategics 
for use of resistant cultivars (Mixtures and multilines). 
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AGRICULTURAL MICROBIOLOGY 


Ag. Micro. 501 Principles of Microbial Ecology 1+1 


Historical developments, Relationship of microorganisms to 
their environment. Microbial environment: Chemical - water pH, 
Eh, inorganic and organic nutrients and gases. Physical - 
temperature, light, osmotic and hydrostatic pressures, surface 
tension, liquid and solid and solid surface and colloidal surfaces. 


Relationship between microbial cell morphology, cytology and 
ecology. Alteration of the environment by microbial cell. 
Dispersal of microorganisms - structures and physiological adapta- 
tions aiding dispersal. 


Population ecology - Genetics and physiological adaptations 
and natural selection. Control of population density by environ- 
mental changes. Interactions between microbial populations - 
neutralism, commensalism, mutualism, antagonism, competi- 
tion, parasitism and predation. Interactions between micro- and 
macroorganisms. Growth of microorgansisms on and in plants, 
animals and insects. Symbiotic nitrogen fixation and mycorrhi- 
zae. 


Microbes in macro environments - terrestrial and aquatic. 
Biochemical cycles of carbon, nitrogen, phosphorous, sulphur 
and other inorganic elements. Microbes in atmosphere. Biogeo- 
chemical topics - coal, bio-electricity and fuel. 


Ag. Micro. 502 Fundamentals of Microbiology 2+1 


The scope microbiology. Historical developments. Contribu- 
tions of Louis Pasteur, Robert Koch. Beijerinck, Winogradsky, 
Waksman, Lederberg, Beadle and Tautum, Smith and others. 


Types of microorganisms - bacteria, fungi, algae, protozoa 
and viruses. Their importance in natural processes - Methods of 
isolation and identification from different sources and environ- 
ments, Procaryotes and eucaryotes - their structures and 
function. 
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Classification of bacteria - recent trends in classification, 
numerical and genetical taxonomy, representative strains of 
bacteria. Nutrition of microorganisms - requirements and 
function of different nutrients. Growth of microorganisms - genera- 
tion time, growth curve, synchronous growth and continuous 
culture. 


Microchemical metabolism - breakdown and synthetic 
reactions. Aspects of respiration and photosynthesis. Principles 
of microbial genetics. Mutants and their isolation. The molecular 
basis of mutation. Genetic recombination of bacteria. Practical 
applications of bacterial genetics. 


Ag. Micro. 503 Classification of Microorganisms 3+1 


General classification of microorganisms. History of classifica- 
tion of bacteria, fungi, viruses and protozoa. Principles of 
microbial classification. Taxonomic approaches of bacterial 
classification and problems in microbial classification. Major groups 
of eucaryotic and procaryotic micro-organisms. Classification and 
bacterial nom nomenclature. Classsification of important sec- 
tions of bacteria in 1st edition of Bergey’s manual of 
systematic bacteriology. 


History of fungal classification. Introduction to fungal 
classification. Kingdom Myceta, Division - Mastigomycotina - 
class Oomycetes. Division Amastigomycotina, class Zygomycetes 
- Ascomycetes - Basidomycetes - Deuteromycetes, classification 
of protozoa and viruses. Physiological and morphological 
characters of bacteria and fungi. identification of unknown bacte- 
ria. Characterization of representative groups of bacteria - Azoto- 
bacter, Rhizobium, Nostoc, endosphore formers and 
chemolithotrophs. 


Ag. Micr. 504 Cytology of Microorganisms 2+1 


Cytology - development and historical background. Cytology 
of bacterial cell. Cell wall of bacteria, fungi and algae. Flagella of 
bacteria, fungi and protozoa. Fimbriae and pili, capsule, 
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microcapsule and slime of bacteria. Outerlayers of eucaryotes 
and procaryotes. Chromophore and chloroplast and their 
functions. Cytoplasmic inclusions. endosporoes, cysts and 
heterocysts of bacteria. Ribosomes, lysosome, glyoxysome and 
dictyosomes. organization of genetic material in procaryotes and 
eucaryotes. 


Morphology and cytology of fungi - vegetative structures of 
fungi, fruiting bodies and spores. Structures of algae, protozoa, 
viruses, spirochaetes and rickettsae. 


Ag. Micro. 505 Microbial Physiology 2+1 


Introduction to microbial physiology. Bacterial cell envelopes. 
Microbial nutrition and transport processes. Enzyme kinetics and 
regulation of enzyme activity. Principles of biochemical 
energetics. Microbial metabolism - the generation of ATP, 
reducing power and precursor metabolites by aerobic, anaero- 
bic, photosynthetic and chemolithotrophic bacteria. Microbial 
metabolism - the biosynthesis of building blocks, and polymer- 
ization and assembly of macromolecules. Regulation of metabo- 
lism. Microbial growth and mathematical modelling of microbial 
growth phenomena. Effect of environmental factors on growth 
and activity of microorganisms. 


Ag. Micro. 506 Microbial Genetics 2+1 


Origin of microbial and molecular genetics, DNA as the 
genetic material, replication, expression, damage,repair and 
recombination. Mutations in microbes - spontaneous and 
induced mutations and their mechanisms. Mechanisms of 
genetic exchange in microbes - transformation, transduction and 
conjugation. Genetic fine structure. Genetic code and its 
ramifications - suppression of nonsense, missense and frame 
shift mutations. Regulation of gene expression - the operon 
theory, positive, negative and attenuation controls. Control 
sequences - the operator, promoter, terminator and attenuator. 
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Ag. Micro. 507 Soil Microbiology 2+1 


History and development of soil microbiology. Qualitative and 
quantitative occurrence of microorganisms in soil. Distribution of 
microorganism in soil. Techniques for study of soil microor- 
ganisms. Influence of environmental factors on soil microflora. 


Role of microorganisms in soil fertility and maintenance of 
ecological balance. Carbon cycle - organic matter decomposi- 
tion, humus formation degradation of cellulose, hemicellulose, 
lignin, pectin and chitin. 


Nitrogen cycle - ammonification, nitrification and denitrifica- 
tion, Biological nitrogen fixation - symbotic, non-symbiotic and 
associative. 


Microbial transformation of phosphorus. Phosphobacteria and 
mycorrhizae. Microorganisms in transformation of sulphur, iron 
and micronutrients. Microbial leaching of minerals. 


Ecology of soil microorganisms - microbial interactions and 
their effects on plant growth. Rhizosphere, histosphere, 
spermosphere and phyllosphere microbiology. Antibiosis and 
biocontrol of soil-borne plant pathogens. 


Role of microorganisms in bio-degradation of agricultural chemi- 
cals and pollution control. 


Ag.Micro.508 Microbial Biotechnology 1+1 


Biotechnology - history and development, Recombinant DNA 
technology - principles, methods, problems and prospects with 
reference to microbial biotechnology. Microbial biotechnology - 
strain selection and improvement. Applications of microbial bio- 
technology - production of organic acids, amino acids, enzymes 
and antibiotics. Role of microorganisms in metal leaching, waste 
utilization and pollution management. Soil Biotechnology - micro- 
bial interactions affecting plant growth, mechanisms of interac- 
tions and their regulation. Introduction of genetically engineered 
microorganisms to the soil environment - potentials and 
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limitations. Monitoring genetically engineered microorganisms In 
the soil environment. 


Ag.Micro.509 Food Microbiology 2+1 


Importance of molds, yeasts and bacteria in food. Principles 
of food preservation - asepsis, high temperature, low tempera- 
ture, drying, chemical preservatives and radiations. 


General principles underlying spoilage of food - contamina- 
tion, preservation and spoilage of cereal and cereal products, 
sugar and sugar products, fruits, vegetables and their products, 
meat and meat products, fish and other sea foods, eggs, milk and 
milk products. 


Spoilage of canned foods. Food fermentations. Food and 
enzymes from microorgansims. Foods in relation to- disease - 
food poisoning and infections. Food sanitation, control and 
inspection. Microbiological criteria for foods. 


Ag.Micro.510 Insect Microbiology 2+1 


Historical developments. Intracellular and extracellular 


microbiota. Relationships between bacteria, fungi, protozoa, 
nematodes and insects - symbiotic and parasitic. 


Microorganisms associated with beneficial and harmful 
insects. Symptomatology, diagnosis and control in case of 
beneficial insects. Strategies of defence in insects. Microbial 
insecticides - definition, selection, virulence, methods of mass 
culture, criteria to be considered in application, advantages, limi- 
tations and quality control. Compatibility of microbial and chemi- 
cal insecticides. Biological control of major insect pests - prob- 
lems and prospects. 


Ag.Micro.511 Biology of Mycorrhizae 141 


Types of mycorrhizae - Ecto, Vesicular - arbuscular (VA), 
Ericoid and Orchidaceous Mycorrhizae, their occurrence. 
distribution and significance in natural ecosystem. 
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VA Mycorrhizae - taxonomy, morphology and histology. 
Quantification in plant roots and in soil. Isolation, axenic and pot 
cultures. Procedures for inoculation. Plant response to 
colonization. Physiology and ecology of symbiosis. Biologcial 
interactions with other soil flora and fauna. Inoculum production. 


Ectomycorrhizae - host range and fungi involved. Their 
morphology, ecology and physiology. Isolation and maintenance 
of ectomycorrhizal fungi. Methods of inoculation and plant 
response. Production of fungal inoculum and its application. 


Utilization of mycorrhizal fungi in agriculture, horticulture and 
forestry. 


Ag.Micro.512 Biologyand Cultivation 1+1 
of Mushrooms 


Introduction to mushroom fungi. History of mushroom 
cultivation. Morphology and classification. Edible and poisonous 
mushrooms. Biology, nutrition and conservation of mushroom 
culture. Nutritional value and economics of cultivation of mush- 
rooms. Microbiology of mushroom cultivation - cultivation of dif- 
ferent types of mushroom, Agaricus sp., Pleurotus sp., Volvariella 
sp., Calocybe sp., and other types. Cultivation of mushrooms - 
mushroom houses, mushroom substrate preparation, pasteuriza- 
tion, spawn production, spawning and casing soil.. Pests and 
diseases of mushrooms. Genetics and cytology of mushrooms. 


Ag.Micro.513 Industrial Microbiology 1+1 


Scope of Industrial Microbiology. History and development - 
contributions of microbial genetics. Surface, submerged and con- 
tinuous fermentations. Elucidation of pathways of product forma- 
tion using radio-isotopes and biochemical mutants. Industrial 
production of ethyl alcohol, butyl alcohol, vinegar, wine, vitamin 
B, (riboflavin), vitamin B,, (cobalamine) and gibberellins. 


Single cell protein, fat and polysaccharides (dextran). 
Antibiotics in food, feed and plant disease control. Amino acids in 
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food and feed supplementation. Organic acids - citric, gluconic 
and lactic acids. Industrial production of enzymes - amylase, 
pectinase and cellulase. Fermented foods from cereals and le- 
gumes. Pickles, sauerkraut and partially fermented juices. 


Ag.Micro.514 Microbial Degradation of 2+1 
Organic Wastes 


Organic wastes in the biosphere. Organic wastes in tropical 
temperate and forest ecosystems - composition, Sources, 
quantum and qualitative nature of wastes. Decomposition of 
organic materials - processes of decomposition - aerobic and 
anaerobic degradation, mechanism of degradation, and factors 
influencing degradation. Microbiology of anaerobic digestion - 
acetogenic and methanogenic microbes. Biochemistry of micro- 
bial production of methane. Succession of microorganisms and 
factors affecting methane production. Farm and urban wastes - 
methods and mechanims of composting process. Sewage, solid, 
and liquid wastes, treatment of polluted waters - activated sludge, 
oxidation ponds and trickling filters. Recycling of sewage water. 
Agro-industrial wastes - wastes from paper factory and sugar 
factory, nature and composition of wastes, microbial conversion 
and useful products, substrates for microbial biomass production 
and single cell protein. Microbial deodourization and decolouration 
of effluents. Recalcitrant organic materials - degradation of 
aromatic hydrocarbon compounds and organims involved in deg- 
radation. 


Ag.Micro.515 Environmental Microbiology 2+1 


Introduction to environment and environmental microbiology. 
Historical background. Environmental pollution - source and 
nature of pollutants. 


Water cycle - formation of different water bodies, nutritional 
classification of water bodies, water bodies as habitats for micro- 
organisms, indigenous microflora of water bodies, biogeochemical 
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roles of microorganisms and factors influencing the growth and 
activity of microorganisms. 


Domestic and industrial waste waters - composition, nature of 
pollutants and their effects, associated microflora, their effects, 
treatment and disposal. Self-purification of water bodies. 
Methods to study microbiological quality of waste waters. 


Microbiology of air - sources of microorganisms to air, factors 
influencing the population and distribution of microorganisms. in 
air, pathogenic microorganisms and mechanisms of their sur- 
vival. Methods to collect and analyze aerosal samples. 


Microbiology of soil environments. Biodegradable pollutatns - 
phosphates, nitrates, carbon etc., non-biodegradable pollutants - 
heavy metals, oil, pesticides etc., Physical pollution - radioactive 
wastes and thermal pollution. 


Ag.Micro.516 Microbial Inoculants in Agriculture 2+1 


Microbial inoculants - definition - history - perspectives and 
agriculturally useful microorganisms - used as inoculants. 
Characteristics of inoculant strain and strain selection. 
Rhizobium, Azospirillum, Azotobacter, Cyanobacteria, Azolla. 
Phosphobacteria, Mycorrhiza, Biocontrol organisms and others. 


Mass culturing of inoculants - mother culture and shake 
culture. Large scale fermentation - different kinds of fermentors, 
pressure vessel fermentors, fermentor media and factors 
affecting fermentation. 


Liquid inoculants and carrier based inoculants. Types of 
carrier materials for inoculants - characteristics, granulated 
inoculants, freeze dried inoculants, synthetic carriers and water 


extending polymers. 
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Inoculant production process - single and multistrain inocu- 
lants, packing and storage of inoculants, bench life and trans- 
portation. 


Quality control of microbial inoculants - different standards, 
ISI standard and quality test at different levels. 


Methods of inoculant use - seed coating, pre-inoculated seeds, 
soil inoculants and nursery inoculation. 
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SEED TECHNOLOGY 


Seed Tech.601 Seed Development, Maturation 1+1 
and Sturcture 


Seed formation - sporogenesis, fertilization, embryogenesis 
and seed development in a typical moncot and dicot crop; 
apomictic seed formation - role of mother tissues; seed develop- 
ment and maturation in important agricultural and horticultural 
crops; physiological maturity - indices, changes in physical, 
physiological and biochemical character during seed development 
and maturation with reference to germination and seed vigour; 
structural features of cultivated crops and seed idetification - seed 
texture, classification; Influence of seasons, climate, plant 
nutrition, plant protection chemicals, hormones and other cultural 
and management practices on the development and maturation; — 
occurrence of hard seed, induction of seed dormancy etc. 


Practicals 


Floral biology, microsporogenesis and megasporogenesis, struc- 
ture and development of embryo, edosperm, pollen fertility and 
sterility, visible expression of seed maturity, seed collection and 
identification, structural features of seeds, 
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Seed Tech. 602 Seed Physiology 1+1 


Seed compositions - carbohydrates, proteins, fats and miner- 
als, their role on seed quality; physiology of seed maturation, 
germination, dormancy and deterioration; relation of seed quality to 
growth and development of plants; accumulation of seed reserves 
during seed development and maturation - carbohydrates, 
proteins, fats, phosphorus and other minerals and their synthesis; 
seed germination - requirements and their importance - role of 
Auxin, Gibberellin, Cytokinins on germination; seed dormancy - 
mechanisms, classification, methods of dormancy breaking; physi- 
ological principles in relation to seed testing; physiology of seed 
invigouration, seed hardening or seed fortification; toxic com- 


pounds in seed - their role on seed quality. 


Practicals 


Chemical composition of seeds; seed maturation; biochemical 
and other stress tests; germination - factors affecting, rate of 
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imbibition, seed dormancy, hard seeds, methods to break seed 
dormancy; physiological and biochemical changes in aged seeds, 


seed invigouration treatments, seed hardening for drought toler- 
ance etc. 


Seed Tech.603 Principles of Seed Production 2+0 


History of Seed Industry in India and Karnataka - Organisations 
involved; importance of quality seed production; generation 
system; seed multiplication ratios, seed replacement and seed 
requirements; suitable areas of seed production and storage. 
reproductive systems in cultivated plants induction and initiation of 
flowering - manipulation of flowering; pollination mechanisms - 
male sterility - types and its utility in hybrid seed production; Agro 
- climatic requirements and their influence on quality seed produc- 
tion; agronomic and genetic principles of seed production of 
agricultural and horticultural crops, forage and pastures, green 
manure and important silvicultural species; seed production tech- 
niques in hybrids and vegetaively propaged crops; maintenance of 
inbred lines and breeder seed; genetic purity - criteria involved - life 
span of variety and causes for deterioration; importance of seed 
quality; visit to seed production and distribution. Organisation like 
KSSC/NSC/IIHR and other Breeder Production units. 


Seed Tech 604 Seed Production in Agricultural Crops 1+1 


Quality seed production - criteria, area of production and re- 
quirements for agricultural crops; methods and techniques of seed 
production in cereals, pulses, oil seeds, fibre and commercial 
crops; planning of seed production for different class of seeds of 
important cereals, pulses and oilseeds. 


Practicals : 


Determination of isolation distance - types of pollination tech- 
niques, identification of rouges, pollen shedders, off-types and 
other varietal admixtures; maintenance of parental lines, seed and 
field standards. Planning of seed production of different classes of 
seeds in agricultural crops - seed production in different crops; visit 
to seed production plots / seed processing plants of agricultural 


crops. 


Seed Tech.605 Seed Production in Horticultural 141 
Crops. 


History and development of vegetable seed industry in India 
and abroad; vegetable crops - production area, seed production 
Status and scope; classification of vegetable - propagation and 
pollination system; principles of seed production in vegetable / 
ornamental / plantation crops; pollination mechanisms - male 
sterility, self - incompatibility and its utility in hybrid seed produc- 
tion, stages of seed production; methods and techniques of seed 
production in some important vegetable/ornamental and plantation 
crops; seed production techniques of vegetatively propagated 
crops; establishment of seed gardens in plantation crops - collec- 
tion, processing and storage of seeds; factors affecting the quality 
of horticultural seeds - maturity, extraction, cleaning and grading; 
life span / preservation and quality maintenance in storage; 
economics of seed production of important horticultural crops. 


Practicals 


Study of floral biology of different vegetables - breeder seed 
production methods in varieties / parents/ hybrids; planning seed 
production of different classes of seeds - seed requirement; 
studies on the morphological features of varieties / hybrids for 
identification - seed characteristics; seed production and crossing; 
seed standards for horticultural crops; seed extraction - seed to 
fruit ratios, methods of seed packing and storage; cost of seed 
production in horitcultural crops; visit to seed production plots and 


seed processing units. 


Seed Tech.606 Seed Production in Pasture and 1+1 
Forage, Green Manure and Sylvicultural Species 


Seed production principles and techniques in pasture, forage 
legumes, green manure crops and silvicultural species. Varietal 
identification, selection of seed production areas, influence of 
seasons; cultural and management practices on quality seed 
production, stages of seed productions etc., methods and 
techniques of seed production in important grasses, forage 
legumes, green manure crops and silvicultural species; seed 
preservation and longevity, method of seed storage; seed testing 
and certification standards; planning and organising seed produc- 
tion of important forage legumes and green manure crops. 
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Practicals 


Seed collection, preparation and identification; production of 
elite seedlings in vegetatively propagated species, maturity indi- 
ces, planning for different class of seeds; laboratory analysis of 
quality parameters; seed preservation techniques; visit to the 
fodder seed production and seed processing units. 


Seed Tech.607 Seed Certification and Quality Control 1+1 


History of seed certification and quality control; seed certifica- 
tion - principles, concepts and phases; seed certification stan- 
dards for different classes of seeds; variety release and notifica- 
tion; seed quality control at pre-and post harvest, field inspection- 
principles and procedures; reporting and rejection of seed fields, 
inspection of seed processing plants, construction of seed lots, 
seed sampling drawing and submission of seed samples, issue of 
tage, lables certificates etc., for different class of seeds; Seed Act 
and Seed Rules - Seed Inspector - duties, responsibilities and 
powers. New Seed Policy on Seed Development - objectives, 
components and prospects; seed quality control programmes in 
India and abroad; organisations involved in seed quality control 
programme in India - objectives, functions and role. 


Practicals 


Minimum seed certification standards for different crops; meth- 
ods of field inspection and taking field counts in different crops; 
visit to seed production plots, seed processing units and 
Organisations involved in seed production and quality control 
programme. 


Seed Tech.608 Principles of Seed Processing 2+1 
and Preservation 


Introduction, status, problems and prospects of seed 
processing in the State and the Country. Basic principles and ~ 
steps followed in seed processing. Basic properties of seed - 
measurements and other application in processing. Principles and 
methods, harvesting and threshing of crops - working principles of 
threshers, shellers, decorticators, seed extractors and their 
influence on seed recovery and quality. Preparing seeds for pro- 
cessing - precleaners - scalpers, debearder, scarifier and their 
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operation and control. Drying theory and principles, concept of 
EMC, use of psychrometry in drying of seeds. Drying 
characteristics of varying crops. Principles and methods of seed 
drying - sun, solar, mechanical and other artificial methods - Merits 
and demerits - Classification driers, their selection, operation and 
accessories. 


Seed cleaners and graders - basic principles, types, adjust- 
ments and operation. Seed treating principles and methods, seed 
weighing and bagging devices, seed blending and simple calcula- 
tions, seed handling systems and equipments - conveyors and 
elevators. Plant lay-out and sequence of operation for different 
crop seeds. Principles of seed preservation, packaging and stor- 
age - types, suitability, operation and care factors affecting and 
viability in storage and control systems - controlled and condi- 
tioned seed storages. 


Practicals 


Studies on the various post-harvest and processing operations 
like threshing, shelling, drying, cleaning, grading and separating, 
treating, packing, blending and handling. Visit to local seed 
processing units like NSC, KSSC, NSP to acquaint with various 
installations, plant layout and sequence of operation. Case studies 
on small and large scale installations. 


Seed Tech.609 Seed Testing 1+1 


History and developments - organisations involved in seed 
testing; seed testing procedures - seed sampling, receipt and 
registration of sample, purity analysis, germination testing, 
biochemical tests for seed viability, moisture determination, deter- 
mination of weight, determination of other species, verification of 
species and cultivars, use of tolerances in seed testing for 
comparison of various test results, heterogenity test; seed health 
tests - seed borne diseases, detection of insects and nematode: 
methods and procedures for testing agricultural / horticultural / 
forestry species, minimum seed standards; seed dormancy and its 
breaking methods; seed vigour testing - concepts and its applica- 
tion, Seed Analysis - his duties and functions, role of Central and 
State Seed Testing Laboratories in seed quality control; Seed Act 
and Seed Rules in relation to seed testing; reporting results and 
International seed analysis certificates, varietal identification - 
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physical, physiological and biochemical methods. 
Practicals 


Seed testing laboratory - layout and furnishing, equipments, 
method of sampling, sampling devices; analysis of physical purity, 
seed moisture, weight determination, heterogenity test, field plot 
test for cultivar purity, germination testing methods for different 
crops - seeding evaluation; studies on influence of test conditions 
on germination and vigour seed viability and vigour, tests; seed 
health tests - methods for different kinds of seeds; visit to Seed 
Testing Laboratories and / or private quality control laboratories. 


Seed Tech.610 Seed Pathology 1+1 


Importance and significance of seed borne diseases; patho- 
genic and non-pathogenic organisms of seeds, their history, their 
effects on seed viability and vigour, seed storability; dynamics of 
seed transmission of seed borne pathogens; field fungi and stor- 
age fungi, role of seed moisture on the development of storage 
fungi, mycotoxins; various methods employed to detect seed 
borne pathogens, identification, epidemology, various types of 
seed borne fungal, bacterial, viraland nematode diseases of major 
field crops; seed health test methods; control of seed-borne 
diseases-physical and chemical methods-seed crop management- 
seed treatment and their application; Quarantine - Post Entry 
Quarantine (PEQ) measures; seed certification - minimum seed 
certification standards for seed borne diseases. 


Practicals 


Study of different seed health testing methods, detection and 
identification of important seed borne diseases, storage fungi, 
location of pathogen in the seed and seed components, methods 
of seed transmission; seed treatment techniques for the control of 
seed borne diseases; establishment of seed pathology laboratory- 
equipments and other furnishes; visits to the seed crop fields to 
identify the seed borne diseases, seed pathology laboratory at the 
Department of Applied Botany, Manasagangotri, Mysore. 


Seed Tech.611 Seed Entomology 141 


Historical developments of infestation; types of damage and 
losses caused by storage pests; insect and non-insect pests of 
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different kinds of seeds-their identification, bio-ecology; source 
and development of infestation: biology of principal stored pests of 
different kinds of seeds; control of storage pests - physical, 
chemical and biological methods - seed treatment - sanitation of 
seed godowns; fumigation - principles and precautions for domes- 
tic and commercial application and other advanced techniques to 
prevent the incidence of storage pests in seed godowns. 


Practicals 


Detection and estimation of infestation; estimation of seed loss 
by stored pests; study of various insect and non-insect pests of 
stored cereals / pulses / oilseeds and other seed materials 
including species and condiments - their identification; methods to 
control the storage pests - seed protectants, fumigants and 
fumigation technique - their effects on seed germination and seed 
vigour; visit to seed godowns at Bangalore, visit to CF TRI Infesta- 
tion Control and Protection Division, Mysore. 


Seed Tech.612 Seed Viability and Vigour 1+1 


Terminology and concept of viability and vigour; factors 
influencing seed viability and vigour; vigour- a physiological 
approach; manifestations and measurements of seed viability and 
vigour; effect of ageing on vigour, Vigour response to adversity- 
the ecological approach; seed vigour and crop performance- 
expression of vigour; measurements of viability and vigour, 
classification of vigour test methods, advantages and disadvan- 
tages of various methods; modifications of vigour-seed invigouration; 
evaluation of vigour under stress conditions; importance and 
application of seed vigour and vigour tests; viability namographs 


and its application. 
Practicals 


Viability and vigour tests; measurement and evaluation of seed 
and seedling vigour, biochemical tests of seed viability and vigour; 
seed invigouration treatments; viability namographs. 


Seed Tech.701 Seed Ecology 1+1 


Inter-relationship between geographic, biotic and climatic 
factors on development maturation, dispersal, dormancy, growth 
and productivity-reproductive strategy and efficiency, spacing and 
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population dynamics and reproduction efficiency-seed number and 
seed size-evolutionary significance, ecotype, development of hard 
seeds - seed soil reletionship-depth of sowing, performance of 
seed in different soils-seed treatment and pelleting to improve 
seed - soil relationship - provenance effect, agro-ecological 
situations and seed quality-pre-harvest environment on seed 
quality - physiological disorders in seed germination. Influence of 
spectral transmittance of light and temperature on seed quality - 
Allelophathic effect on productivity and quality of seed - pollination 
ecology, ecological vectors on pollination dynamics - pollen 
intensity and viability - Influence of crop combination and Inter 
cropping on seed quality. 


Practicals 


Germination behaviour of seeds produced at different agro- 
ecological situations - temperature influence on seed germination - 
Light quality and intensity on seed germination - Depth of sowing 
on emergence - soil types on seed germination - seed hardening 
and pelleting to hormonise seed - soil relationship, hard seed 
development, intensity and treating of hard seeds - cold tolerance 
of seed - Tetrazolium rating and identification of environment 
induced physiological disorders - Germination behaviour of 
ecotypes. 


Seed Tech.702 Varietal Identification 1+1 


Variety definitions - concept of DUS test, Genetic purity test. 
Importance and basis of variety identification, characters useful in 
variety identification; influence of environment on the expression 
of varietal characteristics, commonly used characters; descriptive 
terminologies; varietal identification methods - physical, 
physiological and biochemical-characterisation of proteins, 
isozymes, polysome analysis and other advanced techniques. 


Practicals 


Varietal identification methods-seed seedling and plant mor- 
phological traits-texture, shape, size, colour: chemical tests in- 
volving phenol. NaOH etc.; use of UV and infrared light: biochemi- 
cal-protein and isozyme analysis by electrophoresis. 
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Seed Tech.703 Hybrid Seed Production 1+1 


Heterosis-expression and estimation of hybrid vigour in crop 
plants; utilisation of heterosis for increasing productivity in agricul- 
tural/horticultural and other crop plants; system of reproduction in 
crop plants; pollination-ecology and dynamics; autogamy-mecha- 
nism and management of pollination in autogamous crops, 
emasulation, male gamaticides; controlled pollination; allogamy- 
control and modification of sex, incompatibility, male sterility - 
types, induction and utilisation in hybrid seed production; methods 
in production of seeds of hybrids, synthetics and composites- 
problems of non synchronised flowering in parental lines and 
methods to overcome; planting ratios and population density in 
relation to seed yield ; planning commercial production of hybrid 
seed ; isolation distance and maintenance of parental lines. 


Practicals 


Methods and production of hybrid seeds, synthetics and 
composites methods to achieve synchronisation of flowering, 
planning comercial production of hybrid seeds; non-seed certifica- 
tion standards of different hybrids, genetic purity tests; studies on 
the stable diagnostic characteristics of parental lines and their 
hybrids; visit to hybrid seed production plots; determination of cost 
of hybrid seeds of various crops. 


Seed Tech.704 Flower Seed Technology © 1+1 


Soil and climatic preference for growth and flowering, mode of 
reproduction - pollination requirement - pollen collection and preser- 
vation - field standards - establishing seed and clonal garden - 
seed dormancy - mechanism - stratification - nursery techniques 
and crop husbandry of commercial flowers - harvesting - cleaning, 
drying, processing, seed and propagule treatement - storage, 
packing and handling of flower seeds. 


Practicals 


Floral Biology - determining physiological maturity - physical 
and chemical indices - Nursery management - ploypot size- media- 
age of seedling-seed/layering/cutting/bulbs treatments for inducing 
flowering, seed extraction techniques - drying - fixing up of sieve 
size-seed treatment - storage containers - viability assessment. 
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Seed Tech.705 Seed Deterioration 1+1 


Concepts - factors affecting seed deterioration; physiological 
and biochemical aspects; indices for measuring seed deterioration 
- changes in respiration, enzyme degradation, lipid peroxidation, 
and barriers in synthetic rates; degradation of functional structures, 
chromosomal damages, application of physiological and biochemi- 
cal changes for evaluating seed deterioration; influence of PGRs 
and other compounds on partially aged seeds; changes in the ultra 
structure of seeds during seed deterioration/senescence. 


Practicals 


Physiological and biochemical approches - respiratory changes, 
enzyme analysis-total dehydrogenase, alpha anylase, peroxidase 
assay; food reserves-total carbohydrates, protein, amino acids, 
phosphorus fractions; membrane degradation-electrical conductiv- 
ity test, lipid peroxidation; use of anti-oxidants as repair mecha- 
nism of deteriorated seeds, methods to improve the quality of 
deteriorated seeds. 


Seed Tech.706 Seed Treatment 1+1 


Concepts-classification and methods of seed treatment; use of 
adjuvants, diluents, encapsulation materials, seed colouring dyes, 
chemicals, pesticides and other natural products, biological materi- 
als, antibiotics and growth regulators; physical treatments with 
abrassives, hot and cold temperature, radio frequency waves, 
magnetic waves, UV-rays, X-rays and gama-rays; methods of 
application and their effects on seed germination and seedling 
vigour; pre-sowing seed treatments-seed priming/invigouration, treat- 
ments for drought conditions - cosmo - conditioning etc; measure- 
ment of seed treatments, legal terminology and labelling require- 
ments. 


Practicals 


Use of inert, chemical and non-toxic materials of plant origin: 
pelletisation and its influence; physical treatments - influence of 
temperature, radio frequency waves, UV and X-rays and gamma 
fays on germination and viability; use of organic solvents for 
infusing seed priming chemicals; seed colouring, seed treatment 
device. | 
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Seed Tech.707 Synthetic Seeds 1+1 


Synthetic seed technology-concept, importance, application; 
somatic embryos and zygotic embryos, development and func- 
tions, somatic embryogenesis-synchronisation, structural aspects; 
encapsulation-methods and system; automation of synthetic seed 
production; hydrogels, seed tapes, artificial seed concept, fluid 
drilling - concept and application; cost of synthetic seed; crop 
applications for synthetic seed, protocols for development of syn- 
thetic seeds for different crops; storage and management of 
synthetic seeds. | 


Practicals 


Studies on different types of hydrogels, methods of hydrogel 
encapsulation, artificial endosperm-hydrophobic coating, somatic 
embryogeny; embryo maturation, capsule storage and ageing 
studies. 


Seed Tech. 708 Planning, Management and 1+1 
Economics of Seed Industry 


Seed Industry - origin, developments, problems and prospects; 
reports of Seed Review Team, Expert Committee on Seed, 
National Commission on Agriculture. Basic concepts of planning, 
organisation and management of seed industry; role of public and 
private seed industry in production and distribution of quality 
seeds; collection of basic data, cropping programme, compact 
area approach, seed village concept, preparation of blue prints; 
forecasting the demand and supply of seeds; preparation of seed 
projects -techno-economic feasibility; infrasturcture for seed in- 
dustry- seed production and storage locations - selection criteria; 
seed development policies, import and export regulations; 
international seed trades. 


Practicals 


Assessment of seed demand-preparation of seed project, stud- 
ies on the organisational set-up of leading private and public seed 
industry; studies on the techno-economic feasibility of seed project 
reports; visit to leading seed organisations to study the organisation 
pattern, seed production programmes etc. 
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SERICULTURE 


Seri.501 Literature and Techniques in Sericulture 1+1 


Historical development in sericulture, Introduction to research, 
literature collection, reviewing, bibliography, abstracting, 
catalogueing, indexing etc., preparation of thesis and scientific 
papers, editing and use of signs and abbreviations. 


Population sampling, estimation of damage, rearing techniques, 
collection, preservation and methods of study of mycological and 
pathological specimens. Media preparation, culturing and mainte- 
nance of culture. Isolation and inoculation, use of laboratory equip- 
ment viz., leaf area meter, nutrient analyser and ultra - centrifuge, 
etc., Materials and techniques for collection, preservation, mount- 
ing, rearing and drawing of insects and mites with special refer- 
ence to sericigenous species. Staining and preparation of perma- 
nent slides, microtomy, research photography and preparation of 
display mounts. 


Seri.502 Mulberry Production 2+1 


Scope of mulberry sericulture, global distribution, factors 
influencing mulberry leaf yield and quality. Criteria for selection of 
site for gardens, propagation techniques etc. Soil and climatic 
requirements. Agronomic practices for garden, chawki and late- 


age silkworm rearing. 


Use of growth hormones and growth regulators on leaf yield and 
quality. Method and time of harvest of leaf, leaf reservation 
techniques and their influence on quality. Farm records, role of 
non-monetary inputs in mulberry production. Economics of mul- 
berry production, cultivation practices as high bush and small tree 


in hilly regions. 


Seri.503 Production and ManagementofHostPlants 141 
of Non-Mulberry Silkworms 


Host plants of non-mulberry silkworms and their soil and 
climatic requirements - agronomic practies for successful leaf 
production. Use of growth regulators. Methods and time of 
harvest of leaf, leaf preservation techniques - eri food plants. Role 
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of non - monetary inputs in non-mulberry silkworm hosts. Study of 
economics of non-mulberry host plants. 


Seri.504 Mineral Nutrition of Host Plants of Silkworms 2+1 


Role of mineral nutrition in growh and development of mulberry 
and other host plants of silkworms. Influence of physical and 
chemical properties of soil and other factors in relation to nutrient 
availability, uptake and growth. Principles of manure and fertilizer 
applications, methods of green manuring and composting, defi- 
ciency and toxicity of nutrients in host plants and their effect on 
nutritional status of leaf; Nutrient deficiencies, role of bio-fertiliz- 
ers, fertilizer recommendation based on soil tests and quality of 
leaf required. 


seri.505 Propagation Techniques in 1+1 
Host Plant Cultivation 


Objectives of host propagation, propagating structure, media 
and containers for host plants - sexual propagation - principles of 
seeds selection from host plants. Storage of seeds, characteris- 
tics of seeds harvesting times and post harvesting care and 
maintenance, seed production techniques and storage, principles 
of seed propagation, viability and seed dormancy. Advantages 
and disadvantages of seed propagation in host plant cultivation. 
Factors affecting seed germination, techniques of seed testing 
and seed propagation, pre-germination seed treatments, range and 
importance of seed borne disease if any. Storage problems etc. 
A sexual propagation, its importance, advantages and disadvan- 
tages, factors affecting asexual propagation, types of propagation 
(cuttings, rootings, rooting media, age and thickness of the cut- 
tings, seasons etc.), Environmental conditions required for root- 
ing, agronomic practices, varietal differences in rooting behaviour, 
soil pH, soil moisture and soil temperature etc., Physical and 
chemical properties of soil root initiation and development in host 
plants. Propagation by budding and grafting. Importance - 
advantages, limitations of grafting, incompatibility of scionic 
relationship, scion propagation methods and scion storage 
methods, propagation by layering, advantages and disadvantages. 
Factors affecting root layering, methods to separate rooted layer in 
host plants after care and planting, use of growth regulators in 
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plant propagation, manures, fertilizers and irrigation practices for 
nursery beds of host plants. Micro-propagation by tissue culture. 
Role of non-cash inputs in nursery production. Cost of cultivation 
of nursery. 


Seri.506 Post-harvest Technology ofLeafProduction 1+1 
and Management 


Post-harvest losses of host plants of silkworms, importance of 
post harvest handing of leaves, structure of leaves, physical, 
physiological and biochemical changes in leaves of host plants of 
silkworms.' Causes of post-harvest losses, deciding maturity of 
leaf, necessity of choice of leaves for silkworm, harvesting of 
leaves (deciding the age of maturity). Maturity of host plants, 
preservation of mulberry leaves, storage structures, grading, trans- 
portation, mode, its effect on leaf quality. Time of harvest of 
leaves, preparation of mulberry leaves for feeding, feeding 
methods, effect of room temperature and storage structure on leaf 
quality. Influence of agronomic practices (type of soil, varieties, 
spacing, methods of harvest, irrigation, manuring, pruning etc.,) on 
leaf quality of host plants. Study of moisture retention capacity in 
leaves of different host plants of silkworms in relation to silkworms 


growth and development. 


Seri.507 Silkworm Morphology and Systematics  2+1 


External morphology of sericigenous insects. Integument, 
structure, segmentation and outgrowths. Body regions, append- 
ages and other structures, their modifications. 


Principles and types of classification, Zoological nomenclature. 
Use of keys, species concept, study of the Orders and important 
Families of insects with reference to sericulture. 


Seri.508 Silkworm Anatomy and Physiology 2+1 


Sturucture of the various systems - digestive, circulatory, respi- 
ratory, excretory, muscular, reproductive and nervous (including 
central, visceral and peripheral) and sense organs of larvae, pupae 
and adults.. Physiology of various systems - digestion, circulation. 
respiration, excretion, reproduction and nervous system. Gandular 
system - exocrine, endocrine glands, hormones and hormonal 
mechanism. 
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Nutrition, role of vitamins and other growth factors, properties of 
haemolymph, nerve impulses and sense organs. 


Synthetic diets, vitamins, enzymes, role of microbes in 
nutrition. 


Structure and histology of silk glands, chemical composition 
and biosynthesis of silk proteins, endocrinological aspects of silk 
production. 


Seri.509 Silkworm Embryology andEgg Production  2+1 


Introduction to embryology, general knowledge of the 
embryology and development of insects with special emphasis to 
silkworms. Physiological and biochemical «changes during the 
embryonic development, sex separation in egg stage. 


Organisation of egg production. Breeder stock, foundation stock 
and commercial egg production, grainage, plan of grainage, grainage 
equipments, selection of seed cocoons, storage, handling and 
production of seed cocoons, transportation and marketing of seed 
cocoons, sex separation, moth emergence, pairing, moth examina- 
tion, disinfection and washing of eggs, artificial methods of hatch- 
ing, preservation, storage and transportation of seed, hibernation 
schedules, incubation, production of hybrid seeds (Multivoltine, 


bivoltine and univoltine). 


Management of Industrial grainages, pebrine disease manage- 
ment, silkworm races, development and classification of silkworm 
races; development and exploitation of hybrids of different types 
their evaluation, special features of hybrid seed production. Seed 
Legislative Act, development of market for commercial egg 
production and preparation as per model. Economics of egg 
production, production planning development of models, specific 


determination. 


Seri.510 Silkworm Management 141 


Modern rearing houses for chawki and late-age silkworm rear- 
ing, isolation chamber for chawki, disinfection methods, rearing ° 
equipments and their care, measurement and regulation of 
environmenal factors, photoperiodism, regulation of temperature 
and relative humidity in the rearing house. procurement and 
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incubation of eggs, brushing and feeding. Leaf quality and its 
preservation, frequency and quantity of feed, cleaning, spacing. 
mounting, harvesting, defective cocoon classification and rea- 
sons for defective cocoons, marketing. Shoot rearing method and 
advantages and disadvantages over conventional method. Use of 
artificial diets and juvenile hormone analogues in sericulture. 
Disease incidence and management of diseases and pests. 


Rearing from brushing to mounting for seed and silk produc- 
tion. 


Seri.511 Silkworm Biochemistry and Nutrition 2+1 


Carbohydrates, protein and fat metabolism, chemical nature of 
vitamins and hormones, nutritional requirements and metabolism 
of amino acids, lipids, vitamins, minerals. Leaf composition as 
affecting silkworm growth, qualitative and quantitative require- 
ments of nutrient, food effeciency, supplementation of nutrients. 


Seri.512 Cytology, Genetics and Breeding of Silkworms 1+1 


Genetic origin of silkworms, cytogenetics of silworms, sper- 
matogenesis, oogenesis and chromosomes in silkworms, heredi- 
tary traits of -egg, larva, pupa and adult. Characteristics of breeds 
from Russia, Japan and India. Lethality in silkworms, chromo- 
somal maps, linkage, E-group as a tool of developemental 
genetics, sex determination, sex chromosomes and sex linked 
inheritance, genetic control of hormonal mechanism, parthenogen- 
esis and polyploidy. 


History and importance of silkworm breeding. Silkworm 
germplasm, genetical characteristics of tropical and temperate 
silkworm races; characters of importance in breeding . Genetic 
basis of breeding programmes. Methods of breeding, hybridisation. 
selection and mutation breeding. 


Role of translocation in silkworm breeding; inducing sex limited 
characters in a desired breed; breeding for disease for resistance. 


Study of tropical and temperate breeds. 
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Seri.513 Silkworm Pests and Diseases 1+1 


Bacterial, fungal, protozoan and virus infections - symptoms, 
pathology, preventive and curative measures, nutritional and meta- 
bolic disorders, resistance and immunity, uyifly biology, ecology 
and management and other parasites and pests of silkworms. 


Seri.514 Protozoan and Bacterial Diseases 1+1 
of Silkworms 


History and importance of pathogenic protozoan and bacterial 
organisms of silkworms. Symptomatology and diagnosis of bacte- 
rial and protozoan infections of silkworms. An account of proto- 
zoan and bacterial diseases, pathophysiology, interaction with 
other pathogens. Detailed account of Bacillus thuringiensis, 
endotoxin-production, mode of action of endotoxin etc. Transmis- 
sion and dispersal, prevention and control of protozoan and bacte- 
rial diseases. 


Seri. 515 Silkworm Virology 1+1 


Introduction and economic importance, classification of silk- 
worm viruses. Symptomatology and diagnosis of viral infections 
of silkworms. Purification of viruses and serological techniques. 
Nature, size and morphology of grasserie virus, cytoplasmic poly- 
hedrosis virus, infectious flacherie virus, densonucleosis virus, 
midgut nuclear polyhedrosis virus etc., predisposing factors and 
principles of infections. Histopathology, physiopathology, disease 
cycle including replications, other hosts and spread of virus 
diseases. Interactions among silkworm viruses. Prevention and 
control of viral infections. 


Seri.516 Silkworm Mycoses 1+1 


Economic importance of fungal diseases of silkworms, general 
morphology of Deuteromycetes. Deuteromycetes of importance in 
silkworm diseases-White,green, yellow, black and red muscardines 
and Aspergillus diseases, their life cycle, infection processes, 
toxin production. Symptomatology, pathology, host range,host 
susceptibility, prevention and control. 
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Seri.517 Seri-Biotechnology 2+1 


Perspective, scope and current status of biotechnology, 
techniques adopted, RFLP (Restriction fragment length polymor- 
phism), AFLP (Amplified fragment length polymorphism) and PCR 
(Polymerase chain reaction), mapping and sequencing of Silk- 
worm genome, molecular basis for imporovemnt of yield compo- 
nents of silkworm races. Role of agents and microganisms with 
emphasis to common vectors for gene transfer, silk gland genet- 
ics, germline transformation and scope of genetic manipulation 


between silkworm breeds. 


Molecular biology and tissue culture in respect of host plants of 
silkworm, gene expression and study of single gene copy and 
multi-copies of genes, somatic cell genetics, recombinant DNA 
technology and its use. Application of site directed mutagenesis, 
gene targeting and gene therapy. | 


Stability and expression of transferred genes in host plants of 
silkworms. Application of molecular techniques in gene identifica- 
tion for further breeding programmes. 


Seri.518 Integrated Pest Managementin Sericulture 1+1 


Concepts and status of IPM, bioecology of important host 
plants and silkworm pests, surveillance, forecasting and modelling 
of pest population in both silkworms and hosts. Trends in develop- 
ing IPM schedule in sericulture. Application and integration of 
curative methods of control, different tools viz., cultural, physical, 
mechanical, biological, legal and chemical and use of novel meth- 
ods. Importance and role of environment friendly and safe man- 
agement practices in sericulture including light, pheromone traps 
and mating disruption. Development of comprehensive IPM schea- 
ules for specific seasons and crops. 


Seri.519 Resource Planning, Management 2+1 
and Sustainable Sericulture 


Definition of resources, resource base, types of resources: 
Sericultural resources, nature of flow resources, problems-caused. 
Concept of renewability, application of sericultura| resource 
managment. 
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Theories of planning; activities - goals, planning of resources 
for sericulture, regional planning for sericultural development, pro- 
cess of planning, levels of planning, multidisciplinary approaches 
in planning. Approaches - bottom-up and top -down, ecological 
eic. Use and managment of natural resources- resource depletion 
- decision making - local and regional. Compounding - discounting 
etc., techniques for resource management - case studies. 


Seri-agro-ecosystem properties, concept and factors of 
sustainability in the context of farming system. Terminologies - 
what is sustainable system? How and why sustainable system 
becomes unsustainable£ Components of sericulture systems - 
case studies. 


Sustainable harvest optimum depletion - maximum sustain- 
able, yield concept in different farming system - special reference 
to sericulture mulberry leaf production and harvest. Integrated 
nutrient supply system, integrated core of organic manure, silk 
cocoon production, egg production, silk reeling etc., constraints to 
attain sustainability - criteria for evaluation - methodology for 
evaluation - aids in sustainability - characterisation techniques. 
Extrenalities in sericulture - problems. Specific examples. Prop- 
erty rights in the context of extrenalities. Role of institutions - 
management of extrenalities. | 


Research strategies for a unstainability, maintenace of 
sustainability in the phases of socio-economic pressure. Goals 
and determinants of sustainabilities, research implications - 
sustainability perspectives - priorities for sericulture development. 


Seri.520 Ecology, Environment and Pollution 2+1 
in Sericulture 


Definition of ecology, development and its applicaiions. En- 
ergy flow in eco-system - seri-agro-eco-system. Geographic 
distribution and variation. Pre-predator - parasite relationship. 
Logistic theory - carrying capacity its application in cocoon pro- 
duction, egg production - ecology of silkworms - mulberry, eri, 
muga and tasar. Organism and environment - laws of minimum 
and tolerance - thermal environment - moisture environment - light 
environment - silkwrom rearing environment - responses of silk- 
worms and their adjustment. Thermo-regulation - mechanism - 
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adaptation; hibernation - aestivation, voltinism - circadian rythms. 
Biological clock - annual periodicity - diapause - photoperiodicity. 
Pollution - types; air, soil, water, pollutants; forms of pollutants - 
gaseous, liquid effluent, solid, waste, radiations etc., polluting 
spheres/industries/units-Sericulture; grainage - moths scales-dust, 
occupational hazards - bronchitis - lung related problems and its 
Status. Silkworm rearing environment - use of disinfectants allergy 
- health risks; human and livestock. Disposal of litter and disposal 
of disease specimen to environment and implications in polluting 
and serve as source of infection. 


“Trophic levels, food-webs, food-chain, population, ecology, 
types of ecology. 


Reeling industries / units - overview, energy/wood fuel con- 
sumption - release of smoke, constituents of smoke - effects of 
smoke on human health and rearing environment. Effluents from 
silk reeling units, quantity of effluents released per units/kg of silk 
production. Solid waste, dust, smoke and effluents from silk weav- 
ing factory and spun silk mills. Effect of these on ecosystem. 
Occupational health risk on reeler/worker - skin and lungs related 
problems. Policies on pollution control programmes on health 
hazards - risk coverage and proposed options. 


Seri.521 Silk Technology | 2+1 


Introduction; importance and uses of silk - cocoons quality - 
importance of quality. Physical and commercial characteristic. 
Defective cocoons-technological aspects. Nature of silk industry. 
Selection of raw material for reeling - scientific method for testing 
and classification. Cocoon marketing, price fixing, different meth- 
ods of stifling of cocoons - sundrying, steam stifling, hot air; drying 
and other methods. Brushing of cocoons, different methods of 
brushing. Different methods of reeling machineries, charaka, 
cottage basin, multi-end and automatic reeling machine - impor- 
tance of reeling. 


Water and amelioration of water. Re-reeling, silk examination 
and lacing, book and bale making. Silk testing and grading. 
procedure followed and equipments used for testing of silks, throw- 
ing, by-products of reeling, reeling waste as a raw material for spun 
silk industry. Factors influencing quality of silk. Marketing of raw 
silk. Economics of silk reeling. 
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Seri.522 Silk Technology Il 1+1 


Commercial characteristics of non-mulberry cocoons, Reeling 
technology for non-mulberry silk, viz, stifling and cooking 
methods, spinning of silk, various equipments for reeling and 
spinning of non - mulberry silk. By product of non-mulberry silk 
industry and their utilisation. Various steps involved in spun silk 
industry and pupa oil mill. Economics of silk reeling/spinning, 
organisation of silk reeling establishments. 


seri.523 Non-mulberry Sericulture 1+1 


Scope of non-mulberry sericulture in India. Global distribution 
of non-mulberry silkworm species and their breeds. Non-insect silk 
fauna and their use. Grainage operations and rearing methods 
including improved rearing techniques for tropical Tasar, temperate 
Tasar, Muga and Eri silkworms. Anaphe culture. Natural enemies 
and their management of non-mulberry silkworms and economics 
of Tasar and Eri cultures. Exploitation of cultivated castor/tapioca 
for Eri culture. 


Seri.601 Sericultural Management 2+1 


Sericulture as an industry - overview, concept and principles of 
management, personal and resource management. Silkworm seed 
production management - organisation set up, selection of sites, 
establishment of grainage, production planning, raw material, man- 
power, seed storage programme, marketing, record maintenance; 
case studies. Leaf production and supply management, synchronised 
rearing programme - manpower, community rearing, house 
management, marketing of cocoons. 

Reeling unit management - organisation set up, raw materials 
like: cocoons, fuel, water etc., Manpower, procurement skills - 
constraints, marketing - case studies of charka, basin and filature: 
management of byproducts of sericulture - risk managment / non- 


cash input management. 
Seri.602 Sericulture Research Management 2+1 


Sericulture research systems in India and other sericultural 
countries. Policies and planning of Government. Administration 
and organisations for sericulture. Research systems - goals and 
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. needs of research, technological forecasting and futurology. 
Reserach funding organisations in the State; National, Interna- 
tional and NGO's. Project management - problem identification 
and planning formulation, monitoring and evaluation, treatment of 
reserach findings and present management case studies. 


Seri.603 Developmental, Physiological and 2+1 
Biochemical Genetics in Silkworms 


Developmental genetics; Embryonic development of non-hiber- 
nating and hibernating eggs; parthenogenesis; development of 
embryos under special genetic conditions ie., controlled by K. 
genes, E-gene group, NC gene, N1 gene etc., physiological genet- 
ics; Genetic control of hormonal mechanism. Inheritance of 
moultinism, voltinism and juvenility. Participation of voltinism 
genes on determination of quantitative characters. 


Quantitative traits affected by maturity genes-infiuence of envi- 
ronmental conditions on the expression of quantitative characters. 
Maternal inheritance and its biochemical aspects. 


Genetic analysis of cocoon colours; physiology of pigments, 
genetic relation in terms of pigment permeability and transmission. 


Biochemical genetics; Genetic basis of enzymes - amylase - 
esterase - alkaline phosphatase - acid phosphatase - proteins and 
blood cells - Haemocytes - silk protein - glutinous protein of the 
mucous gland. 


Importance of developmental, physiological and biochemical 
genetics in silkworm management, nutrition and breeding. 


Note : The course needs to be dealt analytically taking indi- 
vidual research papers into account and discuss thoroughly be- 
sides fundamentals on topics. 


Seri. 604 Advances in Genetics and Breeding 2+1 
of Mulberry 


Origin, and exploitation of the genus ‘Morus’. Mulberry species 
and their distribution in India and abroad. A critical appraisal of 
taxonomy of the genus Morus. Recent advances in cytology of 
mulberry. Karyomorphological studies, mitotic and meiotic 
studies. Recent advances in embryological studies of mulberry. 
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Recent advances in conventional methods of breeding. 
Conservation and maintenance of mulberry germ plasm. Hole of 
mulberry germ plasm in crop improvement. Evolution of mulberry 
genotypes for different growth and yield parameters. Mutation 
breeding and ploidy breeding in mulberry improvement. Evaluation 
of mulberry germ plasm for stress. Evaluation of germplasm for 
leaf quality and resistance to pests and diseases. Recent 
advances in application of plant tissue culture and biotechnology 
for the improvement of mulberry. Statistical approach for yield 
tests in mulberry. 


Seri. 605 Mulberry Nutrition 2+1 


Plant nutrients, their functions and uptake, nutrient availability 
concepts and relationships, organic matter in soil and its mainte- 
nance. Role of macro and micro-nutrients on growth and develop- 
ment of mulberry, deficiency symptoms of macro and micro nutri- 
ents and their management. Mulberry nutrition and yield response, 
leaf quality, mineral fertilisers, manures and fertilization tech- 
niques. Toxic effects of nutrients on leaf quality in relation to 
silkworm growth and development. Growing of mulberry under low 
PH soil. Soil pollution - management. 
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AGRICULTURAL ENGINEERING 
Remedial Courses 


Ag.Engg.501 Engineering Materials 141 


introduction to Engineering materials - Ferrous and non - fer- 
rous materials, composition, analysis, applications, Metallurgy of 
different types of iron, steel, non-ferrous and their alloys. Physical 
and mechanical properties of metals and their uses. Heat treat- 
ment and effects - Timber classification, properties, seasoning 
defects, selection and application - building materials like bricks, 
tiles, cement, lime, stone, ceramic materials, glass refractories, 
bitumen, asphalt, polymer, rubber, leather, paints, varnishes, emul- 
sions. Thermal insulation and their properties, selection and uses - 
methods of manufacturing cements, ISI standards. 


Strengh of materials, stress, strain, Hooke's law, tensile, com- 
pressive and shear stress, complex stresses - Combined bending 
and tension, simply supported beam, shear force, moment distri- 
bution method. Analysis of force in truss members, columns and 
beams. Stress concentration and fatigue - tension, power trans- 
mission by shaft - use of Rankine and straight line formulae. 


Practicals 


Laboratory experiments on the study of physical and mechani- 
cal properties of ferrous and non-ferrous materials - Hardness, 
Bending, Torsion, Impact and Compression strength. Assignments. 


Ag.Engg.502 Workshop Practice and Engineering 141 
Drawing 


Introduction to workshop practice, safety, care and precautions 
in workshop - wood working tools and their use in carpentry and 
pattern making - Heat treatment, hardening, tempering, annealing, 
normalising etc. Metal cutting, soldering and brazing, electric arc 
welding, gas welding, smithy and forging operations, tools and 
equipment - the bench, flat surface, filing, chipping, scrapping, 
drilling and threading, use of jigs and fixtures in production - 
introduction to machine tools - Lathe, Milling machine, Shaper, 
Drilling and Boring machines and Grinders. 
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Practicals 


Introduction to engineering drawing, machine drawing, ortho- 
graphic projections, sectional view of machine parts - screw 
threads and drawing of isometric view. Development of surfaces, 
making different joints in wood working, moulding and casting of 
metals, filing practice, smithy practice, drilling, tapping and 
welding practice, use of shaper and lathe. 


Ag.Engg.503 Engineering Mechanics and 1+1 
Machine Design 


Engineering Kinematics and Kinetics - Forces, couples, result- 
ant of forces, centroids, centre of gravity, free body diagrams, 
equilibirum of force system - simple harmonic motion, motion of 
rigid bodies, work, power and energy - sliding and rolling friction, 
motion of inclined plane - conservation of energy, impulse and 
momentum. Conservation of linear and angular momentum and 
gyroscopic motion. 


Links and pairs, four bar linkages and mechanism, analysis of 
displacement, velocity and acceleration, cams and cam followers, 
gear tooth and gear system, chain and sprocket drives, belt and 
pulley drives, mechanism of couplings, clutches, brakes, speed 
up and reduction devices, bush and antifriction bearing, balancing. 
Governors - different types of mechanism, cam displacement - 
velocity and acceleration - vibrations - free, forced and damped 


vibrations. 


Theory of machines - Analysis of stresses and strains, safe 
load and safe cross section of different machine components. 
Design of machine elements and assemblies - fastening joints - 
shafts, key bearing, drives, brakes, clutches and couplings, gover- 
nors, design criteria for simple agricultural tools and equipments. 


Practicals 

Laboratory experiments and design of simple machine 
elements. Assignments. 
Ag.Engg.504 Thermodynamics 141 


Introduction to thermodynamics - laws of thermodynamics and 
their applications, work, heat, internal energy, enthalpy and 
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entropy. Various thermodynamic processes. 


Gas power cycles, Otto, Diesel, Dual and Rankine cycle. Air 
standard efficiency, heat balance, performance characteristics. 


Principles, classification and application of heat engines, 
different systems of IC engines - Two and four stroke cycle, 
injection, ignition, governing, types of fuel and their chemical 
properties. Calorific value, Indicator diagram. 


Properties of steam, use of tables, steam generators, boiler 
mounting and accessories - draught - natural and forced, convec- 
tion, chimney height - condenser, compressor and their perfor- 
mance. 


Practicals 


Laboratory experiments on steam engines, IC engines, 
compressors; boilers, condensers etc. Visit to the boiler estab- 
lishment care, maintenance and trouble shooting. Assignments. 


Ag.Engg.505 Fluid Mechanics 1+1 


Introduction to'units and dimensions. properties of fluids, fluid 
statics, kinematics of fluid flow - Dynamics of fluid flow. Laminar 
and turbulent flow - Continuity, Momenzum and Energy equations 
and their applications - flow measurement - flow through pipes and 
open channels - motion of bodies in fluids - pressure measuring 


devices - simple, differential and inclined manometers, mechani-. 


cal gauges - Piezometer - Dynamic action of moving fluids - 
different types of pumps and their application, hydraulic rams, 
torque converter, hydraulic dynamometer, flywheel, hydraulic 
machines and their application, dimensional analysis - Buckingham’s 
theorem, application to fluid flow - Prandtl number, Reynolds 
number, Proude number, Weber number and similitude. 


Practicals | 
Laboratory experiments, working on various types of hydraulic 
equipment/machines. Assignments. 
Ag.Engg.506 Elementary Electrical and 1+1 
Instrumentation Eingineering  —. 
Alternating current fundamentals: £:lectromagnetic, induction 
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and induced E.M.F. Circuit Analysis. Alternating current, R.M.S. 
value and average value, AC series and parallel circuits, three 
phase concept, star and delta connection. 


Transformers - voltage regulation and efficiency, auto-trans- 
former. Alternators - principles, construction and different types. 


induction motors - principles, construction, selection and its 
control. | 


D.C. Machines - construction and operation of D.C. generators, 
D.C. motors, Electric power economics, measuring instruments - 
classification, construction and their characteristics. 


Basic principle of moving coil, moving iron ammeter and volt- 
meter - dynamometer, watt meter, single phase and three phase 
energy meters. 


Amplifiers - oscillators - construction and their characteristics. 
Application of electronic timer and timing circuit. Principles of 
indicating instruments. Theory, construction and use of various 
transducers to measure displacement, velocity, acceleration, force, 
pressure, temperature and stress potentiometers, piezoelectric 
crystals, strain gauges and solar cells. 


Practicals 


Laboratory practicals on electrical equipments and instruments. 
Assignments. 


Post Harvest Process and Food Engineering 
(Core courses) 


Ag.Engg.510 Engineering Properties of 1+1 
Biological Materials 


Importance of engineering properties of biological materials - 
physical characteristics - mechanical - electrical - thermal and 
optical properties - their importance in design and operation of 
processing equipment and machinery. 


Concepts of rheology - shear stress and its measurement - 
rheology of plant tissues - fundamental consistency constants - 
mixing of flour powders - flow characteristics - fineness modulus 
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and uniformity index.- aerodynamic properties, drop coefficients 
and terminal velocity. 


Practicals 


Laboratory experiments to study various engineering properties 
of different crops. Assignments. 


Ag.Engg. 511 Fundamentals of Food and 1+1 
Biochemical Engineering 


Composition of food - nutritive value - food spoilage - micro - 
organisms - their growth and death - principles of food processing - 
dehydration - heat exchangers - different methods of sterilisation in 
food process engineering - Aseptic and sanitary operations. Unit 
operations like mixing - emulsification - centrifugation - crystallisation 
- homogenisation - extrusion and confectionery technology - 
conversion of agro based industrial wastes into high value 
products. 


Practicals 


Laboratory experiments on food and biochemical engineering. 
Assignments. 


Ag.Engg.512 Heat and Mass Transfer in 1+1 
Agricultural Materials 


Introduction to modes and basic laws of heat transfer - law of 
conservation of energy - steady and unsteady state conduction - 
radiation heat transfer - free and forced convection heat transfer - 
heat exchange - additional topics in heat transfer. 


Thermodynamics and kinetics of mass transfer - solids - fluids 
and miscible phases - theory of drying - psychrometric chart - 
drying systems and types of dehydrators - moisture estimation - 
equilibrium moisture content - advances in drying - spray, freeze, 
fluidized bed, vacuum, microwave, solar, dielectric and conduction 
dryers. Design of crop dryers. 


Practicals 


Laboratory experiments on heat and mass transfer and drying 
of different crops. Assignments. 
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Ag.Engg.513 Agricultural Crop Process Engineering 2+1 


Importance and need for processing - processing of paddy, 
wheat, jowar, bajra, maize, ragi, navane and other minor millets - 
effects of moisture, Machine speed, clearance and feed rate while 
processing of crops at farm level - cleaning, grading and storage 
and their byproducts. Types of legumes and pulses - chemical 
composition and nutritional factors in legumes - Home and cottage 
industry levels - commercial methods of dehulling - pre - treatment 
and improved methods of processing of dal - details of machinery 
- unit operations - Advantages of wet and dry milling of pulses - 
sprouting, puffing, roasting and parching factors affecting cooking 
quality. Types of oil seeds, chemical composition - nutritional 
factors - pretreatment - methods of oil filtration - solvent extraction 
- handling of cake - production of flours - concentrates and isolates 
of rotein rich products and feeds - handling and storage of oil and 
dal. 


Practicals 


Laboratory experiments - Visits to rice, dal oil mills. Assign- 
ments. 


Ag.Engg.514 Horticultural Crop Process Engineering 1+1 


Heating and cooling processes -Thermal properties of fruits, 
vegetables and their products - dehydration - psychrometrics - 
equilibrium moisture content - drying rate curves - types of 
dehydrators and their operation - dehydration and rehydration 
ratio. 


Concentration process - thermo-dynamics of evaporation - 
types of evaporators and their operation - vapour separation - 
steam uses and production. Raw water treatment methods and 
equipment - principles and application of refrigeration - cold 
stroage and pre-cooling, preservations - methods of thermal pro- 
cess - evaluation and calculation of process time requirements. 


Equipment for washing, blanching, peeling of fruits and 
vegetables - Mechanical grading and preparation for canning. 
Processing equipment for juice extraction - bottling and canning. 
Low temperature and controlled atmosphere storage - application 
and operation. Planning and layout of fruits and vegetable 
processing units - plant sanitation and waste disposal. 
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Practicals 


Laboratory experiments - Visits to cold storage and horticultural 
crop processing establishments. Assignments. 


Ag.Engg.515 Seed Process Engineering 1+1 


Introduction and principles of seed processing - current devel- 
opments in the country - physical characteristics of seed - Harvest 
and Post harvest techniques for maximum recovery - extracting - 
threshing and shelling of seeds. Principles of drying - natural and 
artifical methods - pre-cleaners - threshres - shellers - scalpers - 
dryers etc. their operation - care and maintenance - Seed handling 
systems and equipment - their selection, operation and mainte- 
nance. 


Seed cleaners and graders - air screen cleaners - evaluation of 
screens - effectiveness and efficiency of operation and mainte- 
nance - dimensional sizing equipment - length separator - gravity 
separator - aspirator - stone separator - surface texture separator - 
width and thickness separator - electronic colour separator - Mis- 
cellaneous cleaning and grading equipment - seed treatment and 
seed treaters - design - layout and managment of processing 
plants - seed bagging and closing devices - quality control and 
record keeping. 


Practicals 
Study tour - visit to localseed processing plants. Assignments. 


Ag.Engg.516 Packaging and Storage Engineering 2+1 


Introduction - objectives and basic principles of packaging and 
storage. Construction, operation and maintenace of various 
storage equipment and structures for storage of food - grains, 
fruits, vegetable, seeds, fodder and cattle feed - physical, chemi- 
cal and biological changes during storage - Engineering principles 
of aeration - moisture migration - heat transfer in Storage of 
agricultural products - Methods of aeration - heat and moisture 
control - Insect and microflora of storage - control of spoilage 
during storage. MA/CA storages for perishable products. 
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Estimating storage requirement of farm products - grain /seed/ 
feed - Definition and elements of packaging - materials and 
containers - Package methods and equipment - packaging design 
considerations - cushioning and stiffening - labelling - quality 
control - test methods - handling and shipping regulations - 
conveying and handling systems and their applications. 


Practicals 


Studies on various packaging/stoPage structures - Visit to 
CFTRI, Mysore and Mandya and other FCI storage installations in 
and around Bangalore. Assignments. 


Ag.Engg. 517 Production and Managment in 1+1 
Agro -based Industries 


Nature of production - management and organisational struc- 
ture - Inventory control - manufacturing cost - basic elements of 
cost - cost analysis - man vs machine - material vs manufacturing 
cost - classification of production process - significance of material 
characteristics - principles of production machines - material 
managment procedures - automation. Optimization technique and 
operation research, applied Agro-processing industry. Preparation 
of project proposals - information on industrial consultancy. 


Practicals 


Visit to local Agro-Processing Centres - case study. Assign- 
ments. 


Ag.Engg.518 Refrigeration, Freezing and Cold Storage 1+1 


Principles of refrigeration - application of refrigeration in food 
preservation and distribution - methods of refrigeration - vapour 
compression systems - coefficient of performance - heat pumps - 
condensor - compression systems - dry bulb, wet bulb and dew 
point temperatures - specific and relative humidity - total and 
specific volume of dry and moist air. Use of psychrometric chart 
for heating - cooling and dehumidification requirement - industrial 
process of heating and cooling - load calculation for cold storage 


and food preservation. 
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Practicals 


Laborotory study on refrigeration system, visit to refrigeration 
plant and case study. Assignments. 


Ag.Engg.519 Environmental Control and 1+1 > 
Agricultural Structures 


Weather data - Psychrometrics - thermal insulation and mois- 
ture barriers - optimization for temperature control and moisture 
migration - ventilation - maximum and minimum ventilation rates - 
supplemental heat - ventilation rates for various agricultural 
structures - Design.considerations and design of refrigerated and 
controlled environment for horticultural produce and food products. 


Practicals 


Laboratory experiments and field visits. Assignment. 


Ag.Engg.520 ~=— Planning, Management and Quality 141 
Control in Processing Plants 


Location and layout of plants - salient features of processing 
plants and products, guidelines for design and cost estimation, 
preparation of project proposal - selection of process and prepara- 
tion of flow diagrams - PERT charts - preventive maintenance - 
quality control - water supply and sanitation - waste disposal and 
pollution control measures - general principles of quality control - 
quality attributes - colour - viscosity and consistency - size - 
shape - texture - flavour - taste - sensory - evaluation techniques - 
analytical and microbiological methods of quality evaluation - 
Central and international] trade standards for quality - Inspection 
procedures - recording and reporting of quality. 


Practicals 


Survey and pilot project work in processing plants. Planning a 
new processing plant. Assignments. 


Ag.Engg.521 CropProcessingEquipmentDesign  1+1 


Deisgn considerations of processing of biological products - 
Design of cleaning, parboiling, drying, milling, separation, grinding, 
mixing and oil extraction machines - Selection of materials for 
construction - performance testing of standards. 

174 


Practicals 


Detailed design and drawing of cleaners, graders, parboiling 
tanks, mechanical driers, milling equipment, separators, layout of 
modern rice mills, grinding, mixing, oil extraction machines. 


Ag.Engg.522 Techonology of Agricultural Waste 1+1 
and Byporduct Utilization 


Different sources of agricultural wastes and their availability in 
India. Thermal and biotechnological uses of rice husk - Pyrolysis 
and gasification of rice husk - cement preparation and different 
thermal applications - Utilization of rice bran - stabilisation - 
defatted bran utilisation - Briquetting of agricultural waste fired 
furnaces - Biochemical process of agricultural waste utilisation - 
acid hydrolysis - enzymatic hydrolysis and alkali hydrolysis - 
Fermentation and distillation of agricultural wastes for the produc- 
tion of alcohol - quality improvement - Forestry and agricultural 
residues and their utilisation - Utilisation of biological wastes - 
identification of industries using agricultural wastes and byproducts 
as new materials. 


Practicals 


Experiments on grate type and fluidised bed rice husk furnace, 
gasifier, sterling engine - Design of furnaces - Quality evaluation of 
rice husk - performance testing of rice bran stabiliser - briquetting 
machines - Production of alcohol from agricultural wastes and 
citric acid from pineapple wastes - Manufacture of paper boards 
from different agricultural wastes - Preparation of feasibility report 
for agro-industries using agricultural wastes and by-products. 
Assignments. 


Ag.Engg.523 Rice Proces Engineering 1+1 
Physical characteristics, chemical composition and the 
component parts of paddy grains, harvesting and threshing, drying 
theory and methods - mechanical and other types of driers - batch 
and continuous, effect of drying on milling quality - Parboiling 
principles and methods, milling - traditional and modern rice mills 
Their performance and relative merits Byproducts of rice milling 
and their uses - husk, bran - broken - germ etc. grading and quality 
control in rice processing - storage structures and their basic 


requirements. 
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Ag.Engg.527 Computer Models in Post 1+1 
Harvest Engineering 


A review of computer simulation models for the design of heat 
and mass transfer systems - Use of CAD systems in design and 
drafting of various processing plants - Micro-computer based 
models for management of processing plants. Latest advances In 
computer models in Post harvest engineering. 


Practicals 


Case studies and assignments on computer modelling. 


Ag.Engg.531 Engineering Drawing 0+1 


Drawing instruments - selection, use and care. Lettering and 
numbering, Dimensioning - types and notations - Geometrical 
construction - Division of lines - tangents - triangles - squares - 
rectangles - pentagons - hexagons - octagons - parabola - hyper- 
bola - ellipse - involutes and spirals - scales - plain - diagonal, 
vernier - scale of chords and their construction. 


Orthographic projection - principles - plane figures - triangular - 
rectangular - pentagonal - hexagonal - projection of solids - prisms 
- pyramids - cone - cylider and sphere in different positions - 
working drawing practice of simple structures such as irrigation 
and drainage structures - culverts - water measuring devices - 
farm roads and ponds - small dams and reservoirs - waste wiers - 
wells and ponds - small dams and reservoirs - wells and pumping 
units - preparation of topographic maps. 


Ag.Engg.532 Principles of Applied Engineering 2+1 


Units of measurement - standards of measurements - basic 
quantities of measurement. Vectors - characteristics of vectors - 
polygon method - parallelogram method. 


Introduction to study of fluid motion, fluid velocity and 
acceleartion, pressure variation in accelerated flows, Effect of 
gravity of fluid motion, one dimensional method of flow analysis. 
Effect of viscosity on fluid motion, Hydraulic similitude and mode! 
investigation. 
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Properties of fluids - Hydrostatics, Fluid motion, General 
theorems and criteria of flow of water. Flow through orifices, 
weirs, pipes and inopenchannels. Hydraulic design - principles 
of centrifugal and reciprocating pumps. Flow measurement and 
laboratory equipment used in hydraulics. 


Practicals 


Laboratory experiments and other assignments. 


Ag.Engg.533 Structural Materials and 2+1 
Their Properties 


Properties of structural materials, such as stones, bricks, 
cement, lime and sand. Strength characteristics of cement 
concrete, lime concrete etc., Properties of metals such as mild 
steel, cast iron, wrought iron and other structural materials. Use of 
aluminium, copper, tin, lead and their alloys in agriculture - Proper- 
ties of wood and its use in agriculture as structural materials - 
Types of timber used in agriculture. Preservation of timber, paints 
and varnishes as preservatives for structures used in agriculture - 
Strength properties, shear force, bending moment, moment of 
inertia, bending stress, slope and deflection, torsion and strain 
energy. 


Practicals 
Laboratory experiments and other assignments. 


Ag.Engg.534 Ground Water Hydrology and 2+1 
Drainage Engineering 


Ground water in the hydrologic cycle. Methods of determina- 
tion of groundwater. Factors affecting groundwater supply. Ex- 
ploitation of ground water. Hydraulics of dug and borewells. 
Properties of aquifiers affecting storage and movement of water. 
Measure of increase in groundwater supply. Ground water inven- 
tory. Basin development and management. 


Dynamics of soil water. Hydrological analysis for drainage 
system, outlet consideration, legislation required. Types of ditches, 
layout, construction and maintenance of open drains. Sub-surface 
drainage. Factors affecting rate of flow into subsurface drains. 
Design and planning sub-surface drainage. Installation and 
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maintenance of drains. Cost benefit analysis of a drainage 
system. | 


Practicals 


Laboratory experiments and other assignments. 


Ag.Engg.535 Irrigation Engineering 1+1 


Measurement of irrigation water - relationship between water 
pressure and head - fundamental formulae for flow in pipes and 
open channels - irrigation structures for farm delivery. Water 
conveyance and distribution. Pumping of irrigation water - factors 
to be considered for lift irrigation - determination of power require- 
ments - survey and development of land for irrigation - layout of 
contour border strips. Design and planning of sprinkler irrigation. 
Latest development in application of irrigation water. Drip irrigation 
system. Recent advances in irrigation. 


Practicals 


Laboratory experiments and other assigments. 


Ag.Engg.536 Soil and Water Conservation Engineering 2+1 


Methods of soil conservation. Enlargement from village maps. 
Demarkation of ridge lines and catchment areas. Survey and 
preparation of contour plan for bunding and terracing. Design of 
bunds and terraces. Design and construction of waste weirs and 
waterways. Preparation of estimates and layout for construction 
of bunds and terraces. Maintenance of soil conservation struc- 
tures - Land Improvement Schemes and Acts - Soil Conservation 
Research - Vegetative barriers in situ moisture conservation. 
Interterrace managment practices. 


Concepts in water resource development and planning - Meth- 
ods of determination of hydrological data. Water conservation and 
recirculation measure, silt trapping, water spreading and harvest- 
ing. Farm ponds and their design requirements. Recent advances 
in soil and water conservation engineering: 


Practicals 


Laboratory experiments and other assignments. 
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Ag.Engg.537 Farm Structures and Environmental 2+1 
Control 


Selection of site for construction of a farm building - calculation 
of size of different types of buildings required on a farm. Design of 
foundations for different types of soils. Stone and brick masonary 
construction for walls. Doors and windows. Roofs and their types. 
Floors and their types - Care and maintenance of farm structures - 
Recent advances in environmental control . 


Septic tanks - their construction and maintenance - Preparation 
of plans and estimates. 


Practicals 
Laboratory experiments and other assignments. 
Ag.Engg. 538 Land Development and Tillage 1+1 
Machinery 


Requirements of tillage - Design and construction of different 
types of machinery used for land shaping, tillage, seeding, fertil- 
izer application, intercultivation and weed control. Development 
and testing of farm machinery to meet functional requirements. 
Preparation of programme for farm machinery use. Selection of 
farm machinery. Cost benefit analysis. 


Land shaping machines and their details - Recent advances in 
tillage equipment. 


Practicals 


_aboratory experiments and other assignments. 


Ag.Engg. 539 Watershed Management 2+1 


introduction and concept of watershed managment - watershed 
divide - stream order - drainage density - shape and relief of 
watershed and other watershed factors. 


Types of watershed and their classification - Hydrology of small 
watershed - Watershed as a unit for planning and development and 
their objectives. | 


Water resource development and planning - Methods of 
determination of hydrological data - Rainfall and runoff - Soil loss 
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from small watersheds. 


Gullies and gully control structures. Design of small dams and 
pickups for small streams. 


Development of irrigation resources from streams, farm ponds. 


Nala bunding, percolation tank. Watershed based land devel- 
opment for sustainable agriculture. 


Preparation of programmes for development activities on 
watershed concept. 


Farming system approach to soil erosion control and manage- 
ment. 


Recent advances in Watershed Management. Case studies. 
Practicals 


Visits to watersheds in the State. Assignments. 


SOIL SCIENCE 
SS&AC 501 Quantitative Analytical Chemistry 1+1 


General principles of analytical chemistry; methods of quantita- 
tive analysis, ionic equilibria, ionic products and hydrolysis. 
Hydrogen concentration, pH, solubility and solubility product. 
Common ion effect, quantitative separation, Precipitation, 
complex formation, coprecipltation on and fractional precipita- 
tion. Volumetric analysis, principles and classification, 
acidimetry, alkalimetry and oxidation-reductions. _ Titrimetric 
standards and standard solutions. Therory of indicators, choice 
of indicators, simple and mixed indicators, electrometric 
titrations. 


Complexometric titrations with rspect to secondary and trace 
elements of importance in agriculture. Colorimetric analysis for 
nutrients, ion association, complexes and chelate systems. In- 
strumental methods of analysis by spectrophotometry, turbidome- 
try, colorimetry and voltametry. Chromatographic separations 
and analysis. Gasometric analysis for oxygen, nitrogen, hydro- 
gen and carbon dioxide. 


Practicals 


Sensitivity of common balance. Acidimetry and alkalimetry. 
Preparation of standard acid and alkali. Determination of the 
strength of concentrated acids. 


Precipitation titrations, standardisation of silver nitrate with 
sodium chlorid, estimation of chloride using an adsorption indica- 
tor, standardisation of ammonium thiocyanate solution. Estima- 
tion of chloride (Volhard’s method). 


Oxidation-reduction titrations; standardisation of potassium 
permanganate. Determination of hydrogen peroxide. Determi- 
nation of manganese dioxide in pyrolusite. Estimation of iron in 
iron ore by oxidation with potassium dichromate. Preparation 
and standardisation of sodium thiosulphate solution, 
standardisation with potassium dichromate. 


Complexation titrations, determination of Aluminium by 8 
hydroxy quinoline method. Estimation of barium in barium chlo- 
ride solution. Estimation of iron as ferric oxide. Potentiometric 
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analysis, preparation of neutralisation curve. Chromatographic 
analysis, thin layer chromatography. Spectrophotometric analy- 
sis. Coulometric analysis. Estimation of chloride using chloridome- 


ter. 
7 


SS&AC 502 Mineral Nutrition of Plants 1+1 


Importance of mineral nutrition in plants. Elements required in 
plant nutrition. Inorganic constituents.in plants. Criteria of 
essentiality of elements. Essential plant nutrient elements and 
non-essential elements found in plants. Classification and tests 
for essential elements. Major, secondary and micronutrients-non 
essential but useful to plants and animals. Techniques in plant 
nutrition studies. Forms of nutrients in soil, available nutrients, 
deficiency symptoms in plants. Mechanisms of nutrient 
absorption by plants. Relation between water and solute absorp- 
tion, permeability of cells to solutes. Factors affecting the ab- 
sorption of nutrients by plants. lon antagonism and ionic ratios in 
soils and plants. Mineral metabolism in plants, effect on enzyme 
activities and phytohormones. 


Practicals 


Development of nutrient deficiency symptoms in plants using 
sand culture techniques. Determination of root exchange 
capacities. Neubauer techniques to determine availability of 
nutrients. Tracer techniques. Field identification of deficiency 


symptoms. 


SS&AC 503 Soil Genesis and Taxonomy 2+1 


Definition and concept of soil and its evaluation. Weathering of 
rocks and minerals, weathering indices. Pedogenic factors, 
iluviation and eluviation, transporting agencies of weathered 
materials. Major soil forming processes-podsolization, laterisa- 
tion, calcification, salinisation, etc. Development of soil profile 
and horizons. Soil morphology, nomenclature. and description of 
typical soil profiles. History of soil classification, different 
systems. Soil taxonomy. Definitions of epipedons, sub surface 
and other diagnostic horizons, study of typical pedon and other 
properties of soil orders. World soil groups. Soils of India and 
Karnataka with reference to soil taxonomy. 
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Practicals 


Profile description- profile soil sample collection, determina- 
tion of soil colour, texture by feel, partcle size analysis by interna- 
tional pipette method, sticky point, upper and lower plastic limits 
of soil. Keen Raezkowski box measurement of soil. Soil mois- 
ture determination by pressure plate apparatus. Determination 
of bulk density by core sampler method. pH and EC of the soil. 
CEC and exchangeable cations. Organic carbon by colour 
imetric method. Elemental analysis by fusion method. 


SS&AC 504 Soll Physics 2+1 


Physical properties of soil separates and application of Stoke's 
law. Surface area of soil particles, specific gravity of soils, 
volume weight and factors affecting it. Soil consistency, plasticity 
and Atterberg limits. Tilth, its measurement and significance. 
Soil structure, genesis and its significance. Soil air, composition, 
bio-physical relations and gaseous interchange. Soil aeration 
and its effect on plant growth. Soil temperature and factors 
modifying it. Temperature fluctuation and its significance. 
Thermal conductivity. Soil colour. Fundamentals of soil-water 
system, moisture classes, properties of soil moisture, measure- 
ment of soil moisture. Infiltration and movement of water in the 
soil. Soil crusting and its effect on plant growth. 


Practicals 


Particle size analysis of soils. Determination of particle and 
bulk density, soil porosity, rheological properties of soils and crust 
strength in soils. Aggregate analysis. Determination of M.W.H., 
volume expansion, soil moisture content using Neutron-probe. 
Soil moisture at wilting point and field capacity. Hydraulic con- 
ductivity of soils. Infiltration rate in soils. Soil temperature. Soil 
colour. 


SS&AC 505 Soil Chemistry and Plant Growth 2+1 


Chemical composition of soil, mineral and organic compo- 
nents. Soil reaction, buffering capacity of soil, redox potential. 
Soil colloids. Origin of charges, ion exchange phenomenon, ion 
exchange reactions, rate of ion exchange, effect of dilution on 
CEC. Adsorption, desorption and negative adsorption. 
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Interaction of soil nutrients and plant growth. Chemistry of soil 
nitrogen, phosphorus and potassium, nutrient balance approach 
in soil fertility maintenance. Fixation and availability of nutrient 
elements. 


Soil organic matter. Humus formation, C, N and S cycles, clay 
humus complexes, humus in relation to soil properties. C-N ratio 
and its significance. Use of isotopes in fertility evaluation. Chemi- 
cal characteristics of major soil types of Karnataka. 


Practicals 


Determination of pH dependent charge in soils. Electrical 
properties of clays. Potentiometric and conductometric titrations. 
Redox potential of low land soils. Determination of cation 
exchange capacity. Dilution effect on CEC. Interaction among 
mono, di and trivalent cations in soils by solution culture studies. 
Studies on adsorption viz ammonium, phosphate and potassium 
in soils. Determination of selectivity coefficient and exchange 
eqilibria for Ca - Mg .exchange constant. Studies on quantity - 
intensity parameter of soil potassium. CEC of organic colloids. 


SS&AC Problematic Soils and Their Management 1+1 


Origin, nature, classification of salt affected soils. Physical 
and chemical properties of salt affected soils. Cross checking the 
chemical analysis for consistency and reliability. Principle in rec- 
lamation of salt affected soils, Irrigation and leaching in relation to 
salinity control. Drainage and leaching methods. Chemical amend- 
ments for replacement of exchangeable sodium. Gypsum 
requirement, reactions of amendments in alkali soil. Management 
of salt affected soils. Economic consideration for reclamation. 
Plant response and crop selection for salt affected soils. Soil 
salinity and water availability, specific ion effects, relative boron 
tolerance of crop plants. Quality of irrigation water, use of saline ' 
water and industrial effluents for irrigation and their effects on soil 4 


properties and plant growth. 

Nature and formation of soil acidity, their properties and dis- 
tribution in India. The soil as a buffer, lime requirement of soils. 
agricultural liming materials and their evaluation and schedule of — 
liming programme. Acid sulphate soils, their characteristics and ° 
reclamation. 
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Practicals 


Determination of pH and electrical conductivity of normal and 
salt affected soil at saturation capacity and in different soil water 
ratio. Extraction and determination of water soluble cations and 
anions, computation of SAR and RSC. Cation exchange capacity 
of salt affected soils and determination of individual cations. 
Computation of ESP and ESR. Determination of physical charac- 
teristics of salt affected soils viz. moisture retention 33 kPa and 
1500 kPa atmosphere. Hydraulic conductivity and water stable 
aggregates. Gypsum requirement of alkali soils. Quality 
appraisal of irrigation water. 


Salt tolerance of crops. Effect of sodium at different osmotic 
pressure on germination and growth of seedlings. Characteristics 
of soil acidity, determination of exchangeable H* and Al** by 
Yuans titration method. Potentiometric titration of clays. 
Exchangeable acidity by BaCl, - TEA method. Determination of 
lime requirement by Woodruff's buffer and exchangeable calcium 
method. Study tour of a week's duration. 


SS&AC 507 Methods of Soil and Plant Analysis 0+2 


Fundamentals of analytical chemistry, soil sampling tech- 
niques for surface soils and profiles. Soil sampling for physical 
analysis and for micronutrient analysis. Preparation of samples 
for routine and special analysis. Determination of bulk density 
and flocculation by various methods. Theory and principles of 
various methods of determination of soil pH, EC, available N,P,K,S, 
exchangeable Ca in soils. Determination of micronutrients in soil. 


Collection and preparation of plant samples. Di and Tri-acid 
extraction. Various methods of esate plant nutrients, their 
objectives and limitations. 


Conventional methods of reporting results. Principles of instru- 
ments used for routine soil and plant analysis. 


Interpretation of test results of soils and plants for fertility 
evaluation and fertilizer recommendation. — 


SS&AC 508 ~=Fertilizer Technology and Fertilizer Use 1+1 


Fertilizer production and consumption in India. Manufacturing 
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processes of N and P fertilizers. Mixing of fertilizers. Properties of 
compound and mixed fertilizers, chemical reaction of mixing and 
granulation. Conditioners and fillers, bagging, labelling, and 
storage. Physical condition of mixed fertilizers. Fertilizers - insec- 
ticide mixtures and fertilizers - weedicide mixtures. Advances in 
the use of secondary and micro nutrients. Micronutrient salts. 
Factors influencing fertilizer use efficiency, evaluation of relative 
efficiency of fertilizers. Fertilizer control and regulation - BIS stan- 
dards for fertilizers, fertilizer control order, fertilizer schedule, 
guarantee, labelling, inspection and enforcement of fertilizer laws. 


Long term effects of fertilizers and their effect on environmental! | 


pollution. 
Practicals 


Sampling of straight, mixed and compound fertiliser for analy- 
sis. Studies on the physical characteristics of straight, complex 
and compound fertilisers. Moisture estimation. Physical feasibil- 
ity of mixing of fertilisers determination of free acids in fertilizers. 
Analysis of nitrogenous fertilizers for ammonical and nitrate forms. 
Determination of biurate’in urea. Analysis of phosphatic fertiliz- 
ers, water soluble, citrate soluble and total. 


Analysis of patassic fertilizers, pot culture studies to 
determine fertilizer use efficiency. Quality control in fertilizer 
manufacture. 


SS&AC 509 Soil Ecology and Environmental Pollution 141 


Soil as a sink for environmental pollutants, Soil relation with 
biologcal systems. 


Types of pollutants, their chemistry. Animal wastes, industrial 
wastes, domestic waste, plant residues, sediments infectious 
agents, plant nutrients heavy metals, pesticides, radio active 
materials and chemical precipitation. Effects of these pollutants 
on physical and chemical propertiers of soils . Maintenance of soil 
helath in relation to pollutants. 


Practicals 


Analysis of industrial effluents, dissolved soilds, suspended 
solids, B.O.D. and C.O.D. Total phenols in soils incubated with 
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different plant residues. Analysis of heavy metals like cadmium, 
cobalt, mercury etc. | 


Analysis of pesticide residues. Changes in physical and 
chemical properties of soil by the application of industrial efflu- 
ence, using laboratory incubation. 


Green house studies. 


SS&AC 510 Soil-water -plant Relationship 1+1 


Soil as a medium of water storage, factors affecting the supply 
of soil moisture, water absorption by plants, active and passive 
absorption, relative importance of active and passive absorption. 
Factors affecting absorption of water by plants. Relative rates of 
absorption, lag and transpiration. Diurnal fluctuations in moisture 
content of plants. Effects of water deficits in plants. — 


Practicals 


Soil water measurements, soil water release characteristics, 
measurement of infiltration, percolation and drainage losses. 
Quantification of leaching losses of water and nutrients. Seepage 
losses, leaching of soils. Comupter programme for crop-water 
requirements. Evaluation of crop growth models. 


SS&AC 511 Manures and Fertilizers 1+1 
(For students from departments other than SS&AC) 


Organic manures, farm yard manure, compost and green 
manures - their production, composition and effect on crops and 
sgils, disposal and use of other farm, city and industrial wastes 


as manure. | 


Fertiliser. Manufacture of various nitrogenous, phoshatic and 
potassic fertilizers. Straight, compound and liquid fertilizers, 
mixed fertilizers, their properties, use and relative efficiency. 
Storage properties and chemical changes during storage. 
Principles of fertilizer use, efficient use of various fertilizers in 
relation to soil and crop. Residual effects of manures and 
fertilizers. Secondary and micronutrient compounds. Liming and 
other soil amendments, review of fertilizer experiments in India 
and fertilizer recommendations for different crops. Biofertilizers 


and their use. 
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Practicals 


Analysis of FYM/compost for N. P and K. Study on the 
physical characteristics of straight and complex fertilizers. Analy- 
sis of nitrogenous, phosphatic and potassic fertilizers for total N, 
P and K. compatibility for mixing of fertilizers. 


Analysis of liming materials for total Ca and Mg. Analysis of 
micronutrient mixtures for pot culture experiments to study 
fertilizer use efficiency. 


SS&AC 512 Chemistry of Secondary and 1+1 
Micronutrients in Soils and Plants 


Geochemistry of secondary and micronutrients in the earth's 
crust, their nature and forms in soils. Inorganic phase equilibria in 
soils. Adsorption reactions on soil colloids. Reactions with 
organic matter. Equilibria of total cholatesin soil solution. Move- 
ment of micronutrients by plant roots and their interactions in 
plants. 


Trends in the use of secondary and micronutrients in agricul- 
ture. 


Preparation of fertilizers containing secondary micronutriets. 
Interactions of these nutrients with other major fertilizers nutri- 
ents in soils and plants crops response to secondary and micro 
nutrients evaluation of critical limits for soils and crops. Soil and | 
plants test for secondary and micronutrients. Plant tissue testing 
in fields. 


Practicals 


Calcium - Magnesium exchange equilibria in soils. Equilibria 
of metal chelates in soil solutions. Total and exchangeable Ca, 
Mg, Fe, Mn, Cu, Zn determination in soils. Movement of Zn, Mn, 
Cu, Fe, in column studies. Determination of total and available 
sulphur in soils by different methods, Visit to micronutrient mixing 
plants. 


SS&AC 513 Soil Geology 1+1 


Origin of earth and its composition. Rock forming mineral 
classification and geochemistry. Important diagnostic properties. 
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Minerals of agricultural importance. Geological time scale. Study 
of rocks. Rock system of India and Karnataka. 


Rock and mineral weathering-soil forming process. Plant nu- 
trient release. Geomorphology-concepts in geomorphic 
process. Ground water geology. Extra terrestrial geology and 
Soils. 


Practicals 


General properties of minerals. Study of soil forming minerals. 
Luminiscence and phosphorescence properties of minerals. 
Igneous, sedimentary and metamonphic rocks. Study of fossils 
containing rocks. Petrological studies of thin sections of rocks 
and fine sand. Study of geological maps, ground water explora- 
tion, and land forms. Collection of rocks and minerals. 


SS&AC 514 Soil Survery and Remote Besing _—_—1+1 


Concept of soils and soil survery-nature, purposes, uses and 
kinds of soil survery. Planning soil survery studies. Study of 
pedon, features of land shapes, horizons and their differentia- 
tions. Mapping units for soil classification, mapping legend, field 
operations. Soil survery interpretation, predicting limitations, land 
use capability classes, productivity rating, taxonomic and carto- 
graphic units for soil mapping. Preparation of soil survery reports. 


Remote sensing technique, its concept and uses in soil survery 
and land use capability piste yo Study tour of a week's 
duration. 


Practicals 


Study of different types of soil survery. Soil mapping, study of es at 
base maps, study of toposheets and preparation of base maps, i.” 
preparation of cross section from toposheets and detailed analy- 
sis into physiographic systems. Soils, land use, erosion and 
vegetation study. IR and CIR photographs for pest and disease 
identification. Use of ground truth sensors for field experiments. 
Visual interpretation of imagineries for agricultural resource 
studies. Digital image processing for selected farmers at VAS) 


RRSACS. 
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Visit to All India Soil Survery Organisation and Soil Survery 
Unit of the Department of Agriculture, Karnataka. Visit to ISRO to 
study the remote sensing techiques. 


SS&AC 515 Soil Resources Management on 1+1 : 
Watershed Approach 


Conservation of soil and water resources. Soil erosion, its 
causes, impact on soil and plant growth, factors affecting soil 
erosion and types of erosion. Run-off and its measurement. 


Soil and water conservation method, gully control. Stream 
bank control, terracing, strip cropping, rotation, mulches, grass 
covers, contour cultivation, contour bunding, shelter beds and 
grass water.ways. Watershed management. Conservation 
practices in waste lands. Quantification of soil moisture regimes 
in waste lands. Land capability classification - concepts and 
different systems. Limitations and productivity rating. 


Practicals 


Using soil survery reports and identification of lands based on 
land capability classes. Characterisation of soils in relation to 
imposed soil moisture conservation structures. Studies on sedi- 
ments and characterisation for physico chemical properties. Fer- 
tility build up in relation to treatments imposed under different 
plant canopies. Studies on soil compactness and stability of 
structures due to different methods of soil moisture conservation. 


SS&AC 516 Soil Testing and Fertilizer 1+1 
Recommendation 


Principles of soil testing. Factors affecting the availability of 
nutrients, field sampling for soil testing, testing soils for PH, plant 
nutrients, lime and gypsum requirement. Interpretations of soil 
test results for fertiliser recommendation. Experimental methods 
for correlating and calibrating soil tests. The changing philosophy & 
of soil test interpretations, principles and practicals in plant analy- 
sis. Leaf analysis as an aid in fertilizer recommendation. Opera- 
tion and management of commercial soil testing and plant 
analysis laboratories. Concepts of soil testing and response 
studies in soil fertility evaluation. Visual and hidden hunger symp- 
toms in plants and their diagnostic techniques. Crop logging 
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techniques, biological methods in determining nutrients in soils. 
Mitscharlich pot culture methods for Naubauer techniques. 


Practicals 


Collection of soil samples from varying fertility levels, analysis, 
fertility ratings, computations of nutrient indices- preparation of 
soil fertility maps-fertilizer recommendation to crops based on soil 
test data. Use of soil test crop response concept in computing 
target yield of crops. Determination of available nutrients using 
Mitacherlich's pot culture method and Neubauer technique. 


SS&AC 517 Chemistry of Fibre Crops 1+1 


The biochemical changes during the development of fibre in 
cotton, flax, hemp, jute, and other natural fibres. The cellulose 
and cell wall metabolism in fibre crops, metabolism of cellobiose 
and cellulose. Physico-chemical characteristics of natural fibres, 
crystallography, miscellar structure and molecular weight. Orien- 
tation of glucopyranose chain in cellulose and reactions with 
acids, alkalies, other chemicals and degradation products. Bio- 
chemical changes during rotting of flax and other vegetable 
fibres. Synthetic cellulosic and non-cellulosic fibres of plant 
origin. Chemistry of silk and wool. 


Practicals 


Analysis of natural fibres for different organic constituents, 
total carbohydrates. Cellulose and proteins. Microscopic examina- 
tion for miscellar structures and orientation ranose of glucopy 
chain. Hydrolysis of fibres using acid/alkaline. Analysis of degra- 
dation products. Pectin hydrolysis during rotting of fibres. 


SS&AC 518 Chemistry of Cereal, Oilseed 141 
and Pulse Crops 


The biochemical changes during germination, development 
and maturation of cereals, oilseeds and pulses. Metabolism of . 
carbohydrates, lipids and protiens in plants. Chemical composi- 
tion of various food grains and vegetable oils. Biochemistry of 
malting of cereal grains, extraction and hydrogenation of oils and 
processing of food grains. Chemical composition in relation to 
cooking, milling and processing qualities of food grains, nutritive 
value of processed, unprocessed and infested food grains. 
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Practicals 


Analysis for the proximate composition in rice, wheat, ragl, 
groundnut and redgram. Soxhelt extraction and analysis of oil in 
groundnut. Estimation of anylase, catalase and peroxidases In 
germinating cereal grains. Changes in the quality of carbohy- 
drates in cereals, consequent to cooking. Analysis for nutritive 
values in processed food grains. 


SS&AC 519 Chemistry of Tuber, Tobacco, Mulberry 1+1 
and Sugar Crops 


Development of starch grains in tubers. Biosynthesis of car- 
bohydrates in tubers and sugar crops and the effect of inorganic 
nutrition on their composition. Biochemical changes during stor- 
age of tubers and during maturaton of sugarcane. Effect of over 
ripening on the composition of tubers and surgarcane. Chemical 
composition in relation to keeping and cooking qualities in tubers 
and quality of sugarcane. Controlled hydrolysis of starch, 
manufacture of starch and starch products. 


Chemical composition of mulberry leaves and effect of nutri- 
tion of quality of coccons. 


Biosynthesis of nicotine in tobacco. Physico-chemical changes 
during curing process of tobacco leaves. Chemical composition, 
physical and chemical quality attributes. Smoking quality of 
tobacco leaves. 


Practicals 


Analysis of tuber for nutritive composition, carbohydrates, 
reducing and non reducing sugars. Analysis of sugarcane juice. 
Nutrient composition of mulberry leaves. Determination of 
reducing sugars, chlorides and nicotine content in tobacco. 


SS&AC 520 Chemistry of Plantation Crops 140 


Biosynthesis of caffeine in coffee and tea. Biochemical changes 
during processing of tea leaves and coffee, aroma in coffee and 
tea. i 


Composition of cocoa beans, pepper, cashewnuts arecanuts 
and cardamom and changes that occur during processing. ) 
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Nature and properties of natural rubber, synthesis of latex in 
rubber trees. Changes in the physical and chemical properties of 
latex during storage. Chemistry of rubber manufacturing. 


SS&AC 521 Chemistry of Fruits and Vegetables tail 


Chemical constituents of fruits and vegetables, chlorophyll, 
carotenoids, carbohydrates, lipids, proteins, glycosides, 
alkaloids, pectin and related compounds, tannins, essential oils, 
vitamins and minerals. Colour and flavour in fruits. Role of fruits 
and vegetables in the dietary. 


Biochemical changes during ripening, post harvest storage 
and spoilage of fruits and vegetables. Physical and chemical 
changes in fruits and vegetables during preservation by freezing, 
sundrying, dehydration, Canning, pickling, using chemical 
preservatives, gas storage, phytochrome treatment and ionising 
radiation treatment. Effect of processing and preservation prac- 
tices on the nutritive quality of fruits and vegetables. 


Practicals 


Studies on changes in biochemical constituents like total 
carbohydrates, reducing and non reducing sugars and pectin 
compounds, in ripening fruits, like bananas. Estimation of total 
tannins and total phenols in some vegetables. Estimation of 
vitamin C and caroteonoids. Nutrative composition of raw and 
processed vegetables. 


SS&AC 522 Recycling of Residues and 1+1 
Residue Management 


Recent advances in composting of farm, urban and industrial 
wastes and their recycling in agriculture, biofertilizers and their 
influence on soil and plant growth. Efficient disposal of farm and 
community wastes through production of biogas. Chemistry of 
biogas production and enriched manure. Handling and disposal 
of sewage sludge. Crop residue management for sustaining soil 
fertility. Integrated nutrient management approach. 


Practicals 
Recent techniques in compost making, enriched compost, 


Visit to bio-gas, sewage and compost plants. Acquiant with : : 
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techniques adopted, collection of raw materials, biogas spent 
slurry, sludge and compost for manurial constituents. 


SS&AC 523 Agricultural Chemicals 1+1 


Historical background in the use of plant protection chemicals. 
Insecticides - chemicals of botanical origin - Nicotine and its 
analogues, pyrithrin and related compounds including synthetic ; 
pyrithrins, Rotenone, Azedirachlin and related compounds. 


Inorganic insecticides - organo chlorines, organo phosphates, 
carbonates and related compounds - their chemistry and mode of 
action. 


Fungicides - Inorganic fungicides, organo copper fungicides, 
organic fungicides like carbamates, thio carbamates, their chem- 
istry and mode of action. 


Herbicides - Selectivity of herbicides - Different groups of 
herbicides like phenoxy acids, anilids, carbamates and 
triazines. 


Rodenticides, fumigants, acaricids, nematicides and sterilents. 


Soil pesticide interaction, pesticide degradation, pollution 
hazards, safty measures tolerance limits in food and forage. 


Practicals 


Safety measures in handling pesticides - BIS standards for 
commonly used pesticides. 


Physical properties of various formulation. 


Estimation of active ingredients in organo chiorines, organo 
phosphates and carbamates. Analysis of copper in Bordeaux 
mixture and copper fungicides. Formulation and residue analysis : 
of synthetic pyrithrins, 2,4-D, butachlor and triazines. 


Extraction and cleanup procedures for pesticide residues from s 
soils and plant samples. Use of TIC and GC for residue analysis. 


SS&AC 601 Instrumental Methods of Analysis 241 


Theory and application of physico-chemical] m 
analytical chemistry. ethods used in 
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Optical methods : The nature of radiant energy and the 
absorption of radiant energy in ultraviolet, visible and infrared 
regions. Beer - Lambert's Law, photometry, visual comparators 
and photoelectric photometers, spetrophotometry, nephelometry, | 
flamephotometry, turbidometry. Internal standards and radiation | 
buffers. X-ray diffraction; X-ray emission and fluorescence, elec- | 
tron diffraction. Polarimetry - optical activity, dextro and leavo 
rotation and specific rotation, refractivity and dispersion. 


Electrochemical methods : Potentiometry, concentration cells, 
hydrogen -ion measurements, potentiometric titrations. 


Conductometry - Conductometry measurements, conducto- 
metric titrations. High frequency titrations and polarography. 


Extraction analysis : Distribution of a solute between two 
immiscible solvents distribution ratio, multiple extraction and coun- 
ter current extraction. 


Chromatorgraphy - Differential migration, partition chromatogra- 
phy, adsorption chromatography and gas chromatography. Use 
of electron microscopy and its application in agriculture. 


Visit to important local laboratories like IISc, IIHR, IRC and 
ISRO. 


Practicals i 


Optical methods - its use in chemical analysis, visual compara- — 
tors, photo electric colorimeter, spectrophotometers, nephelome- 
ters -flame photometers, atomic absorption spectrophotometer, 
turbido meters. Use of internal standards and radiation buffers. 


Polarimetry - Optical activity, dextro and leavo rotation - 
specific rotation. | 

Electrochemical methods - pH meters - potentiometric titra- 
tion. 

Conductometry - Wheat stone bridges - conductometric 
titrations. 


Chromatography - Thin layer chromatograph, gas chromatog- 
raphy and HPLC. Electron microscope and use in clay 


mineralogy. 
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SS&AC 602 Chemistry of Submerged Soils 1+1 


Characteristics of submerged soils, physico-chemical and 
biological characteristics of submerged soils. Electro-chemical 
changes during soil submergence. Transformation of inorganic 
and organic constituents under submerged conditions. Oxidation 
- reduction reactions, redox potential, fertility evaluation of sub- 
merged soils. Accumulation of toxic elements, problem and man- 
agement of submerged soils including elements, fluffy paddy 
soils. Effect of submergence on global warming. 


Practicals 


Simulation of submerged condition in the field. /n situ measure- 
ment of pH, redox potential, EC and other electro-chemical prop- 
erties of flood water, soil and leachate. Studies on transformation 
and availability of plant nutrients in flood water, soil and leachate. 


SS&AC 603 Soil Physics - Il 2+1 


Soil temperature, insulation, evaporation and condensation. 
Convection, heat capacity of soils, specific heat of different com- 
ponents of soil and thermal conductivity. Soil temperature as 
related to plant growth. Physical factors affecting solar radiation - 
distribution, net radiation and heat balance. Modifications of ther- 
mal regime of soil. Soil aeration, dispersion process of gases in 
the soil. Fick's law for the measurement of the diffusion of 
oxygen. Effect of water table on the diffusion of gases. 


Soil structure determination and restoration. Soil - water sys- 
tem. Energy relationship of soil moisture, soil moisture poptentials. 
Water in vapour phase, movement of soil water, general flow 
equations and unsaturated flow problems. Redistribution of water 
in soil profiles, drainage and deep percolation. 


Modifying physical properties of soil for crop production. Soils 
with vertic properties and their management. 


Practicals 


Kinds of thermometer used in soils - calibration of thermom- 
eter, Heat capacity and specific heat, Heat transfer, Air perme- 
ability, Apparent diffusion coefficient. Determination of oxygen 
diffusion ratio. Hysteresia. Ae 
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SS&AC 604 Soil Biochemistry 1+1 


importance of soil biochemistry. Nature of soil biochemicals, 
synthesis of humic acid and other humus fractions. Recent 
concepts in humic acid characteristics. Importance of lignin and 
phenols in soils. Significance of soil carbohydrates, nitrogenous 
compounds, organic acids, nucleic acid derivatives and organic 
phosphates and sulphates in soils. Soil toxins metabolism of 
nitrogen, phosphorus and sulphur containing compounds. Biodeg- 
radation of herbicides, detergents, metal chelates and other 
agricultural chemicals applied to soils. Clay organic complexes 
and importance of organic chelates for mineral nutrition. 


Practicals 


Extraction and estimation of humic and fulvic acids from soils. 
Estimation of humic acid carbon, total acidity, carboxylic and 
phenolic contents in humic acids. Spectral characteristics of 
humic acids. Extraction of soil carbohydrates. 


Estimation of organic phosphate and sulphate in soils, Analy- 
sis for different fractions of nitrogen in soils. Studies on sulphur 
mineralisation and sulphur oxidation in soils. 


SS&AC 605 Physical Chemistry of Soils 2+0 


Inorganic and organic colloids in soils, origin of charges in soil 
clays. Cation exchange capacity, Schofield ratio law, 
complimentary ion principles. Importance of cation exchange, 
models of ion exchange in soils. lon activities, thermodynamics 
approach, double layer theory, stability of clay suspensions. 
Donnan equilibrium. Anion exchange and positive charges. lon 
exchange selectivity. Mineralogical aspects of ion selectivity. 
Ratio law in relation to nutrients status in soils. 


SS&AC 606 Radiotracer Techniques in Soil 1+1 
Fertility Studies 


Structure of atom, isotopes, natural and artificial radio-iso- 
topes, radio activity, radioactive decay, transmitation and artificial 
radioactivity, energy radiation, absorption and scattering of 
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particles, attenuation of gamma rays, scattering absorption of 
neutrons, nuclear fission and nuclear energy. Detection and 
measurement of radioactivity. Instrumental methods for monitor- 
ing and detection of radioactivity. lonisation changes. Geiger- 
muller and proportional counting system. Radio autographic stud- 
ies, rays spectroscopy, neutron detection, auto-radiography. Uses 
of radiations and radioisotopes in agriculture and allied fields. 
Tracer methodology in soils. Fertilizer use and pesticide residue 
studies. Radiation and waste disposal procedure. Instrumentation 
for radiation protection, laboratory design and equipment. Safe 
handling of radio active materials. Liquid scentillation devise and 
its application. 


Practicals 


Basic operational procedures for various instruments used in 
the estimation of stable and radio isotopes. Dilution procedures. 
Tagging of materials with radio isotopes and stable isotopes. 
Calculation of AEL values. Measurement of radio active decay. 
Preparation of autoradiographs. Tracer methodology to study the 
availability of P and Ca etc. in soils, use of radio labelled 
techniques. Radiotracer techniques in soil formation studies. 


Procedure for indenting, receipts and waste disposal, 
decontamination procedures. Film badges and monitoring of 
radiation received by personnel in the radio isotope laboratories. 


SS&AC 607 Soil Resource Management for 2+0 
° Sustainable Agriculture 


Priciples, concepts and importance. Soil correlation and land 
use capabilities. Identification of bench mark soil, concepts on 
soil based, agrotechnology transfer. Alternate land use. Land 
irrigability classification. Principles and concepts for command 
areas. Land evaluation and land use policy. 


SS&AC 608 Soil Pedology 141 


Study of soil as a natural body. Pedology in relation to other 
disciplines. Pedogenic evolution of soils. Concepts of pedology 
Geochemistry and weathering of minerals, formation and redistri- 
bution of inorganic substances. Weathering sequences and 
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weathering indices. 


Pedogenic factors and soil formation, formation of major 
diagnostic horizons in soils. Soil forming processes and 
pedogenic factors. 


Methods of pedogenic evolution of soils, morphology of soils, 
micromorphology, soil composition and characterisation. 


Soil microbiology - principles, scope of microtechniques in soil 
science, use of petrographic microscope, micromanipulation and 
microchemical analysis. Sampling for the study of soil fabrics, 
sampling for soil decomposition studies. 


Soil preparation for micro-pedological studies, split prepara- 
tion, thin section, debris preparation, fabric reaction, fabric 
analysis. 


Practicals 


Morphological description of soil profiles, separation of clay 
from soil, total chemical analysis of clay and nonclay fractions. 
Identification of clay and sand minerals. Physical and chemical 
determination of whole soil fractions. Derivation of weathering 
indices and evaluation of soil profile by minerological and chemi- 
cal analysis. 


Preparation of macro and micro monoliths. Preparation of 
polished block. Soil fabric and matrix analysis. Staffling 
techniques. Quantification and interpretation of micropedological 
features. 


SS&AC 609 Soil Mineralogy 1+1 


Crystallography. Surfaced chemistry of clays. Genesis of clays, 
structure of clay minerals - classification and nomenclature of 
layer silicates. Physico-chemical properties of clay minerals and 
their importance in agriculture. Methods of identifying clay 
minerals. 
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Practicals 


Sample selection - pH determination - clay separation - pretreat- 
ment of soil for clay separation - Removal of soluble salts, 
carbonates, organic matter, free iron oxide particle size 
separation. 


Preparation of clay for X-ray, DTA, IR electron microscope 
and elemental analysis. Interpretation of X-ray diffractogram, 
DTA curves, IR chart, Electron microscope, photographs, 
calculation of layer charges. Surface area calculation from 
elemental analysis data. 
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RURAL HOME SCIENCE 


1 FN. 601 Food Science - 1 141 


Chemistry of foods. A study of the chemical composition of 
various foods and reactions of these components during the 
processing of foods. Current research applicable to the field of 
food science with interpretations of experimental results in food 
science and related agricultural, horticultural and animal science 
and fisheries, together with a discussion of current problems 
affecting the food industry. 


Practicals 


(1) Weights and measures; (2) Edible and non-edible portion 
in foods; (3) Effect of pH of water on food; (4,5,6) Starch cookery 
- Gluten dough and batter; (7) Role of flours in food preparation; 
(8) Different types of leaves and leavening agent; (9,10,11) 
Preparation of different types of cakes, their ingredients, interac- 
tion and effects on the product; (12,13, 14) Beverages - Brews 
and infusions. Fermented beverages - Convectional and 
unconvectional. 


(15) Frozen deserts - Ice creams; (16) Role of foams in foods; 
(17) Examination and identification of different types of starches - 
roots and tubers. (18) Visits to Modern bakery; (19) Visit to 
Krishna Flour Mills and (20) Visit to Beverages factory. 


FN. 602 Nutrition - 1 1+1 


Development of the science of nutrition, energy yielding nutri- == 
ents; Carbohydrates and fats - Classification, structure, physical 
and chemical properties, metabolism. Metabolism during 
starvation and undernutrition, Glycemic index of different foods, 
requirement recommended allowances. Deficiency state and food — 
sources. Energy metabolism, factors affecting BMR direct and 
indirect calorimetry. Respiratory quotient. Estimation of total en- 
ergy requirement of individuals. Calorie and Joule. Metabolic — 
interrelationships. Inborn errors of metabolism with reference to _ 
carbohydrates. Malabsorption syndromes. 


Practicals 


(1) Preparation of standard reagents: 
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(2,3). Estimation of glucose and other reducing sugars in 
starch; (4,5,6,7). Estimation of crude fibre, acid and neutral 
detergent fibre, cellulose and hemicellulose; (8,9). Planning of 
high and low carbohydrate diets advantages and disadvantages. 
(10) Identification of low and high fat foods; (11,12,13,14) . 
Estimation of cholesterol in egg, chicken and poultry; (15) Est 
mation of iodine value; (16,17) . Substitution of saturated fat to 
unsaturated fat in baked products; (20) Estimation of gross en- 
ergy value of food using bomb calorimeter. 


FN. 603 Nutrition - Il 1+1 


Proteins and amino acids - history, structure physical and 
chemical properties, metabolism, requirement and recommended 
allowances for proteins. Deficiency state and food sources. 
Supplementary value of proteins. Fortification of foods to 
enhance protein quality. High protein food mixtures, method of 
determining protein quality of food. Amino acids - classification, 
structure and properties. Amino acids in nutrition, metabolism, 
biosynthesis and properties. Amino acid toxicity, antagonism and 
imbalance. Inborn errors of metabolism with reference to amino 
acids. 


Practicals 


(1,2) Planning and preparation of diets at different levels of 
protein; (3,4) Planning and preparation of diets at different levels 
of protein for different income levels; (5) Use of novelty protein 
food in the diet; (6,7) . Analysis of protein content in selected 
cooked foods; (8,9) . Analysis of crude protein and non-protein 
nitrogen; (10,11) . Planning and preparation of diets for growth 
studies of albino rats: (12,13,14,15) . Growth studies and 
digestibility of protein, (16) . Evaluation of bioassay on rats: 
(17,18). Estimation of urinary creatinine level: (19) Estimation of 
urea in urine; (20) Visit to Central Poultry Research Institute 
Hessarghatta - Techniques in chromatography for analysis of 
protein. 


FN. 604 NUTRITION - Ill 1+1 


History, chemistry, structure, metabolism. so rces, requir 
cher 7 ; , SOU 
ment of vitamins, minerals and trace elements; Siical 
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foods such as fresh and processed cereals, vegetables, fruits, 
meat, poultry, egg, milk and milk products and beverages. 
Consumer studies, factors affecting the acceptance and prefer- 
ence. 


Practicals 


(1) Physical and physiological requirements for con 
sensory evaluation; (2) Determination of taste threhsok "i 
Recognition of food odours: (4) Textural profile of food produ ts; 
(5) Evaluation of raw and cooked food for dentification of food 
characteristics; (6) Evaluation and measurement of viscosity 
effect of temperature or tactile sensations; (7,8,9) Formulation of 
score sheets and panel selection for sensory evaluation - Labora- 
tory and consumer studies. (10,11) Methods of sensory evalua- 
tion - Ranking, ceotrio test, paired test, triangle test, dilutio pete 
hedonic scoring and rating test; (12) Descriptive flavour pre 
products; (13) Sensory interactions-taste and appearance; 
Matching the samples with standards; (15) Grading of fruits We 
vegetables; (16) Physical characteristics of foods and | their rela- 
tionship for quality; (17) Consumer acceptance and preference 
study; (18) Ratio scaling - magnitude estimations; (19) Planning 
of sensory evaluation laboratory; (20) Visit to a flavour testing 
laboratory. 


FN. 607 Food Product Development 141 


(1) Food product concept, feasibility and evaluation. (2) 
Cultural approach to development of the dietary patterns of 
“various groups. (3) Factors involved in food habit alteration, 
(4 & 5) Steps in product development. (6, 7, 8, 9) Laws 
legislation, on food standards, conditions for sale and licer 
identification and quality processing, distribution storage and 
sanitation. (10 & 11) Role of food additives, presérv : in 
product development. (12) Importance of packaging | mett 
and materials. (13) Role of advertisements and techniqu es in 
promotion of newer products, (14) Market promotion. and posi- 
tioning of food products. (15) Importance and role of researc 
and development department in food product industries. (16 8 
17) Instruments and equipments requirement in food industry an 
selection of criteria. (18) Export potential for selected indian f 
products. (19) Manufacturers of proprietory and infant foods. 
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(20) Production of low eo Laat nutritionus foods. 
“Practicats 


(1 2). ‘Market survey of ¢ convenience foods. (3. 4). i ieaing 
pattern of convenience foods by housewives; (5) Survey of cur- 
rent trends in food products. (6) Survey on types of labels in food 
products; (7) Product concept formation; (8) Concept testing or 
screening. of ideas; (9, 10). Product standardization; (11) Package 

_designing;. (12) Development. of nutritional labelling; (13), Evalu- 
-ation of advertisements; (14,15). Development and evaluation of 
ready to prepare and ready to eat. products; -(1 6) Guest lecture- 
use of, statistics in product optimization; (17) Visit to food produc- 
tion unit; (18), Visit to packaging, factory; (19) Visit to advertising 
_agency;. eh Emest propgsal for setting up food siceacl 


HB. “Physiology and Nutrition. 141 


 ieersttnemeded human: physiology ‘and nutrition interrelation- 
salts ‘importance “Of understanding ‘physiology inthe study of 
-Autrition and dietetics. The huntan body; Organs. The'cell> cell 
division) héredity~ cell composition and function;-specializedcells 
cand tissues) of nutritional importance-nerve cells|:adipose\tissue 
cand='musclé: tissues: Blood. Blood cells, structure) function, 
composition, chemical properties coagulation, transfusion; blood 
pressure, cholesterol, plasma. The cardiovascular system. 
Action of heart and“its? regulation blood“flow and er el 
system, hypertension, blood, vessels, cardiac failure, and, 
The, body. fluids, and the urinary system; membrane pi 
tymphatic . system, ‘kidney. and its. function. Digesti systenr 
“significance of digestion, functions of. the -alim ary tract, 
tion, in mouth, stomach, deodenum, ‘small intestine, Jarge 
intestine, hunger, thirst and _apetite. Sensory, organs... Hearing, 
taste, smell, touch and eye. Endocrinology ) functions of 
endocrine glands - thyroid, parathyroid, pancr er, adernals 
and. pituitary. Body composition and changes See acy. 
methods of SEER ERE Pres system, Respiratory 


RYSLEM. 


Pian. IMB 93 Cl) .2loubo 1g) B6a} 'o nino’ 
a er atio of B O Atos 
etermination of Blo oolal enn relevant to Nutrition nition: 


(1) Haemoglobin(Hb); (2) Red blood: Cells) white: blood cell 
count;!'(3)'' White ‘blood cell identification; (4) ‘Erythrocyte 
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properties of water, water in food and living system. Nutritional” 
significance of water.'Water balance and électrolytes.' Vitamin © 
deficiencies, macro’ and micro) minerals, their ‘function 

deficiencies and food sources. 


elsoit- 


Practicals core aonsled bool ie HoManinnne (tT) * 


Estimation of Minerals.- ) pete (2) Preparation, miner 
solution; (3) Estimation of phosphorus; (4), Estimation TOR, AS 
Estimation. of calcium; (6) Estimation of sodium; (7): () Esti atior 


Ascorbic acid; ig Estmation. of Beta-carotene..(9) Esti nation of - 
Vitamin-A. - _peol balog 


-Planning. ant Preparation of Diets: (10), Balance diet for, an 
adult: (1 1).Dietin Anaemia; (12) Diet in Vitamin-A Rp A 
Diet for sodium restricted patients; (1 4) Development of a 


and vitamin dense product in comparison with pharmaceutic 


SUPF lemora pe Diets in Cardio- vasCles diseases. 
its. ImSnsoi8 ons \aair 


Sits 6) Visit tofood : and, drug control department. - 


(17 Visit to icles College/Pharmaceutical laboratory. Asad 


=a. 
e ‘ . 


=) ti 
5B) tsb b vis{sib’ to 


“et of olen for oral eet therapy. 


FN 605, _, Community Nutrition. EES Weal = a 


noiinevisini no 

ee Rrince ¢ of nutritional assessment in a community: 
Methodology in assessment of nutritional status. Field studies. 
Diet surveys - techniques, value.and interpretation. Inportltny Tae 
diet surveys in,public health nutrition, Principles. 9 anthropc REY 
in relation to. nutritional, status. Material and "Methox 
references - International - National, and _ local. | Implication: : : 
community. nutrition assessment, to the y , Standards. | 
nutrition.and health, Current nutritional status and national f oli 
cies, Planning of balance sheet. Clinical ups Scogr tio 
of clinical signs in the etiology of, nutritional defic nde 1 
Biochemical. tests of value in the assessment of nt tritional sta 7 
Developing of a schedule for diet surveys. Int saps 
Carryingout, individual and family diet Oa a 
naire,and weighment methods. Anthropometric me 
children and adults. Recognition of cine sanein ma nit 
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visits to nutrition wards of hospitals. Biochemical tests for 
estimation of nutrient levels in the blood and urine. Use of 
computers in analysis and interpretation of data. 


Practicals 
(1) Formulation of food balance sheet; 


(2 & 3) Dietary Survey - Formulation of schedules for different 
methods; (4) Dietary survey of households; (5) Intrafamily distri- 
bution of food for vulnerable groups (6)Analysis of data on dietary 
survey; (7,8) Conversion of raw to cooked foods; (9) Analysis of 
cooked food. 


Nutritional Survey: (10) Audio visual aids : Techniques, 
measurements and interpretation; (11) Techniques of 
anthropometric measurements (12) Analysis and interpretation of 
data. 


Clinical and Biochemical: (13) Prevalence of nutritional defi- 
ciency signs among school childern; (14) Laboratory assess- 
ment of blood and urine; (15) Parasitological examination of 
stools; (16) Analysis and interpretation of clinical and biochemical 
data: (17) Community assessment - Indirect, demographic, 
socio-economic, health etc; (18) Use of software in interpretation 
of dietary data (19) Nutrition Intervention-Kitchen Garden/Bee- 
keeping; (20) Visits -visit to Voluntary Organisations involved in 
Nutrition Intervention, Care, Community Cell, MYRADA, NNMB, 
4 Tay Unit. | 


EN. 606 wEnsory Evaluation of Foods 1+1 


History of sensory evaluation. sensory receptors, flavour 
perceptions, Human senses of taste, appearance, feeling anc 
smell, chemical and physical attributes of food. Thresholds and 
factors affecting thresholds. Olfaction. Different methods of 
sensory evaluation. Application of sensory evaluation | in diffe 
food stuffs. Effect of temperature, time, age on sensory perc 
tion. Modern concepts and application of sensory eva atic 
Effect of packaging on sensory qualities of food. Extraneous ar 
environmental effects on foods. Objective evaluation o 
products as compared with subjective evaluation. Methe 
devices available’ for ob ective evaluation and the quality ot tf 
food products. bei fs for fixing Standards for the qQualit 


5,6. Microscopic appearance of yeast - determination of 
dead and living cells, sedimentation test, pH, 
Specific gravity. . 

7,8. Use of different types of leavening agents. Prepara- 
tion of bakery products from different types fats, 
oils, fat substitutes, gels. 


9. Use of honey, jaggery and liquid glucose in bakery 
products. 


10,11,12. Preparations of breads and their variations - Plain 
bread, whole wheat, brown bread, milk bread, fruit 
bread, buns, etc. | 


13,14. | Preparation of dietetic baked products and sensory 
evaluation of the products. 


15,16,17. Preparation of cakes, cookies, biscuits, rusk, icing, 
pastries, puffs with variations and evaluation of the 


products. 

18. Use of artificial sweeteners in baked products. 

19. Tests for keeping quality of baked products - rancid- 
ity microscopic and sensory evaluation. 

20. Visit to UAS Bakery unit. Visit to Nilgiris/Lipton/ 


Modern Bakery/Biscuit Factory. 


FN. 611 Nutritive Value of Food Grains 1+1 


Role of food grains in the diet, their advantages and disadvan- 
tages. Historical background of food grains. Minor millets - 
Consumption pattern and nutritive components. Staple cereals, 
pulses and oilseeds used in different parts of India. Production 
and consumption of improved varieties of food grains in Karnataka 
State Chemical composition and nutritive value - distribution of 
nutrients in the grain - Proximate principles - moisture, fibre, 
proteins, fat, carbohydrates. Major minerals, trace elements fat 
and water soluble vitamins. Enzyme inhibitors in legumes. Biolog- 
ical evaluation - digestibility, availability of minerals; evaluation of 
protein quality. Comparison of amino acid pattern in grains with 
animal foods. Supplementary value of protein in foods. 
Antinutritional factors - Toxicants amd enzyme inhibitors. 
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Processing - Primary and secondary methods, effect of process- 
ing on nutrients. Economic aspects of improved varieties of food 
grain inputs and yield. Effect of cultural: and environ 
factors, locational differences and fertilizer levels_on, qu 
quantity. Effect of postharvest technology on. nutritive value, 
storage, keeping quality. Fortification and product development. 
Cooking quality and consumer acceptability of improved variet- 
ies; Suitablity for different food preparations, standardisation of : 
recipes for improved nutritive value and acceptability. Determi- 
nation.of major nutrients. Determining the energy value using a 

Bomb calorimeter. Tests for cooking imi of SUSIE. Grading 

and quality control of grains. ge 


Practicals, | i 

(1) Grading of different grains; (2) engi different milling 
fractions; (3) Processing of grains. - Roasting, puffing, extrusion 
and parboiling; (4) Utilization of processed cereals for differnt 
products; (5) Malting of cereals and pulses; (6) Fermentation of 
cereals; (7,8,9,10). Cooking quality of grains; (1 1) Preparation of 
products from’ immature legumes - Ragi, Soybean, Ricebean. 
(12). Utilization of minor millets in daily diet and snack items. (13). 
Utilization of oilseed, meal. (14).. Utilization. of Unconventional 
grains - Amranthus, Ricebean, Winged bean. (15). Utilization of 
bran and germ: (16). Milk substitute - soymilk, peanut milk. (17) 
Estimation of infested cereals affected with toxins. (18). Exami- 
nation of infested cereals affected with toxins. (19,20). Visits jn 
Food Corporation of India Godowns, save grain paints od a 


FN. 612. Nutritional Significance of Animal Foods. Why. 


Importance of egg; meat, fish and poultry in human nutrition: ~ 
Production-Economic aspects, production in relation to consump-~ 
tion. Factors affecting the composition of eggs. Quality of an eqg © 
and methods of measuring quality: Grading of an egg. Egg s, 
cookery-Principles. of egg cookery, coagulation of protiens fune-" 
tions of eggs in cookery. Uses of egg in special ‘diets. Egg as’a’” 
reference protein for evaluation of protein quality of other fdods. ” 
Nutritive value of different meat. Meat cookery: Principles and ~ 
methods of cookery changes occurring in meat) effect’ of- ‘added: q 
substances, Storage and preservation of meat, preparation of’ 
sausage products, dehydration and packaging. Sea foods -' shell A 
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sedimentation rate; (5) packed cell volume; (6) blood groups and 

-BH factors; (7) bleeding time and. blood. coagulation time; (8) 

blood pressure.and pulse rate; pee blood cholesterol; (10) mneed 
urea; (114) blood sugar. : - =19) jlyoleo leno) 2926 


Determination of Urine caer sr Ate nut mM 


tt PN 


‘Laboratories»and ‘asiona’ Laboratories: to: understand : clinical 
diagnostic records and their use in treatment. 


a OD ee dd bd ee 


FN. 609 ( ‘Nutrition and Dietetics °° °! > 141 


NIGBIBVE ,2dImonoss 


(1 ,,&-2) History of Dietetics. Dietetian, ‘and, her, role. as.a 
| caarniser of the medical team towards the. treatment of the patient. 
(3,45) Types of diets. (6, 7, 8) Diet plan for institutions, (9) 
| normal and: sick, Infection and: nutrition. (10,11, 12, 13), Dietary 
treatment for different disease conditions. (14, 15, 16) Diet for 
deficiency diseases. (17) Public health measures currently \in 
»practice and future needs. (18).Special nutrition. Programme for 
therapeutic doses of nutrients. (19) Effect of,drugs and. nutritional 
Status ;of individual pationts. ite Food allergy and Wasimersss 


i— —'> ays 


‘Practicals anche 


slo (1). Weights. and measures:, raw (solids pi ‘igus, (2) 
Standardization of, household measures; ..... -s):- sq 2914 


~ (3) Effect of cooking on yield (weight, volonie and ipo els of 
grain, flour, Vegetables, fruits ea Ses 


[ee — ON Dane 1G 


ir 


o villaup b Di 1Wq932 
(4) Standardization of basic recipea/ieaie 
Sigailos iS 


(5) Use of food composition tables and developing short 
method of ‘calculating food composition.’ 


(6) Developing food exchange lists forall the important hutri- 
ents: calorie, fat, carbohydrates, protein, sodium, potassium, 
saturated fatty acids etc. Development of charts;)(7) Planning of 
_a normal diet for different age groups, occupations, physiological 
conditions and the aged; (8) Planning modified normal diets to 
suit the patients condition, paranteral formulas etc, (9,10,11,12). 
Plan diet for the following conditions - fever, hepatitis, infections, 
tuberculosis, diarrhoea, malabsorption syndrome etc. 
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(13,14,15). Planning diet for different gastro-intestinal 
disturbances and metabolic conditions - Ulcers, Liver diseases, 
constipation, diabetes mellitus, hypertension, cardiovascular dis- 
eases, renal calculi, renal failure, obesity, underweight; (16) Diet 
in pre and post operative surgical conditions burns and food 
poisoning. (17,18,19,20). Visit to Hospital to study Methods of 
preparing the diets. 


FN. 610 Baking Science and Technology 141 


(1) Introduction - Baking Science; (2) Baking ingredients their 
relation to present food crops and technology; (3) Production, 
economics, availability and consumption. (4, 5, 6, 7) Bakery 
equipment -Equipment for flour handling, dough processing equip- 
ment. Oven equipment, baked products handling equipments. 
Baking pans, measuring equipment. (8, 9, 10) Baking Technol- 
ogy - major processes (mixing) blending, dough method, sponged 
dough method, mixing stages, heat balance, heat of hydration 
dough fermentation and baking reactions. (11, 12) Functional 
properties of fats, use of fats and oils in baking. (13, 14, 15) Liquid 
for systems, sweetners and sweetening agents. Type of sweet- 
eners, natural, synthetic, browning of sugars and its effect on 
baked products, commercial sweeteners, artificial low calorie 
sweetners, bulk sweeteners systems, buns; (16, 17) Nutritional 
and aesthetic values of baked products - breads, biscuits, rolls, 
pies, pastries, cakes and cookies. (18) Place of baked products in 
the menu plans and special occasions. (19) Dietetic. bakery 
products. (20) Use of preservatives. Packaging materials and 


keeping quality of baked products. 
Practicals 
1. Introduction to different ingredients in baking. 
2. Handling of bakery equipment, weights and 
measures. 


3,4. Methods of testing and analysis - structure of wheat, 
grain, flour tests, Pekar colour test, determination of 
moisture absorption of flours, gluten qualities and 
quantities. . 
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fish, shrimp, oysters, clams and crabs. Spoilage factors and 
preservation methods. Comparative evaluation of vegetarian and 
non-vegetarian diet-cost and nutrition. Cultural, religious and 
economic aspects in the use of animal foods. Merits and 
demerits in the use of animal foods. 


Practicals 
(1) Testing and grading of different types of eggs. 


(2) Physical and chemical changes produced by deterioration. 
(3). Storage and shelf-life of egg; (4,5). Methods of egg cookery; 
(6). Coagulation of egg proteins by heat coagulation. (7). Effect of 
acid and other additives on cooking of egg; (8). Uses of eggs in 
food preparation coagulating, emulsifying, leavening and coating 
agent. (9). Dressing of poultry and fish; (10), Meat cookery, 
tenderizers and methods of measuring tenderness. (11). Changes 
produced in meat during cooking - colour, loss in weight, 
contraction in volume and flavour, juiciness, texture and driploss. 
(12) Palatability characteristics of meat. (13). Poultry and fish 
cookery; (14). Cost per serving for different types of food. (15). 
Utilization of fish protein concentrate in food products. (16). 
Evaluation of ready to eat poultry products. (17). Preserved 
products from fish and poultry. (18). Preparation and evaluation 
of quail and quail eggs. (19) Preparation of meringes. (20) Visit to 
Slaughter House/Meat Science Department. 


FN. 613 Vegetable and Fruits 1+1 


Significance of fruits and vegetables in human nutrition, Produc- 
tion economics and nutritive value. Structure. Physicochemical 
composition and classification. Pigments in fruits and vegetables 
- chemistry and changes during processing. Harvest and 
Postharvest changes - Textural components and flavour compo- 
nents. Pectins - Chemistry, properties and gel formation. Chemi- 
cals and preservatives used in fruits and vegetables. Processing 
and preservation methods for vegetables and fruits - Canning, 
Dehydration, Frozen, Cold storage. Nutritive losses and changes 


during processing and preservation. 


Practicals 
(1) Methods of preparation of fruits and vegetables. 
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(2). Cooking of vegetables in soft and hard water. 
(3). Different methods of cooking vegetables. 


(4). Determination of time required for cooking vegetables to 
get good colour, texture and flavour. 


(5) Factors affecting the pigments in vegetables. 

(6) Browning reactions-Enzymatic and non-enzymatic. 
(7) Cooking vegetables in acid and alkaline media. 

(8) Cooking of vegetables in solar cooker. 

(9) Use of unconventional fruits and vegetables. 


(10,11) Home and commercial processing of fruits and 
vegetables; (12,13) Home and commercial preservation methods 
of fruits and vegetables. (14) Home and commercial storage of 
fruits and vegetables. (15) Utilization of Mushroom in food prepa- 
ration.(16) Use of raw vegetables for better nutritive value. (17) 
Market survey for fruits and vegetables - Report on price struc- 
ture, grading and quality; (18) Use of roots, tubers and plantains 
in infant foods; (19,20) Visits - Food processing industry/Cold 
Storage/Indo-American Hybrid Seeds. 


FN. 614. Fats and Oils 1+1 


Significance of fats and oils in human nutrition. Production, 
availability and per capita consumption of visible and invisible fats 
and oils. Functional qualities of fats and oils. Status of animal 
fats. Sources and types of fats and oils. Physical and chemical 
properties of fats and oils. Manufacturing process of oils, extrac- 
tion, purification and refinement. Hydrogenation and fortification. 
Conventional and unconventional fats and oils. Changes in fat 
during cooking. Flavour changes in fats and oils. Rancidity and 
flavour reversion. Role of fats in cookery. Quality contro! mea- 
sures. Hazards in using fats for frying. Rancidity in fats and oils. 
Speciality fats and fat substitutes. 


Practicals 
(1) Determination of crude fat in oil seeds: 


(2,3,4,5) Analysis of fat - Acid value, Refractive index, 
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saponification value, iodine value; (6) Identification of off-flavours 
in fat; (7) Fat content in various food products in the market. (8) 
Absorption of fat in fried foods; (9) Smoking point of fats and oils: 
(10) Fats and oils in salad dressing; (11) Preparation of products 
from fat substitues; (12,13,14) Nutritious food products and mixes 
from oilseeds; (14) Determination of visible and invisible fat in a 
day's menu; (15) Effect of temperature and time of frying on the 
products; (16) Keeping quality of fats and oils at various 
tempratures. Sensory evaluation of products fried in different 
types of fats and oils; (19) Role of temperature of fat on fried 
foods influencing fat absorption during frying; (20) Visit to oil 
extraction plant. 


FN 615 


Significance and importance of sugars in nutrition. Production, 
Economics, Availability and Consumption. Manufacture of sugars 
- raw material, extraction of the juice, scum formation and 
clarification. Chemical agents used in sugar processing. Forms of 
sugar-granulated, brown sugar, jaggery, powdered sugars, syr- 
ups, molasses, honey. Reactions of sugar-Evaporation, heating 
factors affecting crystallization. Role of sugar in cookery. Confec- 
tionery as a source of energy. Confectionery ingredients, starch, 
fats, colours, flavours, gums, pectins, gelatin and cocoa 
products. Sugar boiled confectionery - Crystalline and 
amorphous. Indian Confectionery. Sugar as a preservative. Artifi- 
cial sweeteners. 


Sugars 1+1 


Practicals 


(1) Introduction to different types of sugars in cookery; (2) 
Collection of different types of sugars; (3) Stages of sugar cook- 
ery; (4) Effect of acid and alkali on sugar; (5,6,7) Preparation of 
products at different stages of sugar cookery; (8) Application of 
caramelised sugar in different products; (9) Identification of de- 
gree of sweetness in different products; (10) Prevention of 
recrystallization in sugar syrups. (11, 12, 13, 14) Use of speciality 
sugars - refined, unrefined, novelty sugars, bakery sugars; (15) 
Development of products using sugar substitutes; (16) Prepara- 
tion and comparison of candies; (17) Sensory evaluation of 
products prepared from artificial sweetners; (18,19) Use of honey, 
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jaggery and liquid glucose in sugar products; (20) Visit to 
Confectionery factory. 


FN 616 Child Nutrition 1+1 


Definition as child as per UNICEF Rights of child. Nutrional 
requirements, present status of world children in comparison with 
Indian children. Importance of nutrition in child's life. Socio- 
economic implications of nutritional status of child. Child nutrition 
in the family planning education. Mother's nutritional status as 
related to child health and nutritional conditions. Latest concepts 
about Breast feeding Vs. Bottle feeding. Feeding problems with 
special reference to colic and lactose intolerance. Weaning foods- 
home made and commercial. 


Practicals 


(1) Birth weight of normal and premature neonatals - Hospital 
survey; (2) Infant feeding practices - Neonatal feeding; (3) Infant 
feeding practices - Breast feeding practices in different socio- 
‘ economic groups; (4) Supplementary food - Survey of existing 
practices; (5) Weaning foods-preparation with available foods. (6) 
Weaning foods-Market survey of commercially available 
children foods; (7,8). Nutritional assessment - Techniques in 
measuring anthropometric measurements of infants and 
preschool children; (9) Formulation of schedule to determine the 
food consumption pattern of preschool children; (10) Identifica- 
tion of nutritional deficiency signs. (11) Dietary survey of pre- 
school children; (12) Consolidation analysis of data on dietary 
studies; (13) Planning of balanced diet for a preschool child; (14) 
Preparation and evaluation of planned diets; (15) Formulation 
and preparation of high nutrient dense mixes. (16) Preparation of 
nutritious snacks and finger foods for preschool children; (17) 
Preparation of milk substitutes - Soy and groundnut milk; (18) 
Visit to Primary Health Centre and ICDS; (19) Visit to day care 
centre/paediatric wards; (20) Use of audio visual aids - video 
tapes on (i) Child care; (ii) Prevalance of anaemia; (c) Breast 
feeding - Global experience. 


FN. 617. Milk and Milk Products 1+1 


Significance of milk and milk products in human nutrition. 
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Production, availability and consumption of milk and milk prod- 
ucts. Production of milk in terms of requirements, kinds of milk 
available for human consumption. Composition of milk and its 
relation to animal nutrition;. 


Role of milk as reference protein for evaluation of other protein 
foods. Quality of milk, milk borne diseases and sanitary handling 
of milk. Processing of milk - Pasteurization, Homogenization, 
Cream separation. Processed milk products - Nutritive composi- 
tion and losses. Role of milk and milk products in infant foods, 
convalescent foods and tube feeding. Milk cookery-Heat denatu- 
ration, scum formation, effect of heat on casein, colour and 
flavour. Milk products and byproducts. Dairy products - Physical 
and chemical changes occurring in milk substitutes. Off- flavours . 
in milk. Utilization of whey and its nutritive contribution. 


Practicals 


(1) Physical properties of milk and milk substitutes; (2,3,4,5) 
Chemical composition of milk - total solids, total fat, protein, ash 
and calcium. (6) Preparation of curds with various cultures and 
evaluation; (7) Coagulation of milk from different coagulants and 
their quality assessment; (8) Utilization of whey in food products; 
(9) Preparation and utilization of home made paneer; (10) Prepa- 
ration of ice-creams with and without eggs; (11) Method of 
combining milk ;in soups; (12,13,14,15) Use of milk in beverages, 
cereals, pulses and vegetable cookery; (16,17) Analysis of nutri- 
ents in whey lactose, soluble protein, minerals and vitamins; (18) 
Evaluation of staleness of milk and its prevention by various — 
methods; (19) Visits to NDRI; (20) Visit to Commenia Ice-cream — 
Factory/Cheese Factory. 

of 
FN. 618 Management of Resources in Food 1+ 
Service Institutions L 


Planning of Food Science Institutions, Food Service Inst 
tions as an aid for resource management in modern living cc 
tions. Methodology of management - planning, resources, evalt 
ation of recipe and calculation of nutrients, pattern of purchasing 
materials evaluation, maintenance of records. Types of food 
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service organizations, management of personal, finance and 
materials. Meal planning according to economic, cultural and 
aesthetic values. Design and standards of selection. Specialised 
equipments for specific type of institutions. Study of floor plans 
for work simplification. Guide for quality purchases. Study of 
sanitation and safety in food service institutions. Systems plan- 
ning and equipment, use of computers in calculations of materials 
and costs for quality cookery. Developing leadership among 
‘personnel. Estimating staff requirements - Fast foods and snacks 
- Ethnic and modern, their suitability to different occasions and 
use. 


Practicals 


(1,2) Layout plans for different types of food service institu- 
tions. (3). Planning menus for different occasions. (4). Planning 
menus for different systems. balancing nutrients and sensory 
appeal. (5) Planning for Guest meal; Buffets; Teas and Recep- 
tion; Light refreshments. (6-10). Practical training in the manage- 
ment of food services. (11-15). Planning meal (a) Different 
physiological; conditions; (b) Age groups (c) Different budgets: 
(d) School Lunch programmes; (e) Fast foods. (16-18). Prepara- 
tion of annual budgets, cost/serving of different foods and 
estimating cost-benefit ratio. (19-20). Visits - Institutional Diet 
Survey - Planning and submission of reports. 


FN. 619. Advances in Food Science 1+0 


Recent developments and research related to cereals, pulses, 
fruits, vegetables, nuts, egg, meat, poultry, fish and milk and milk 
products. Accepted methods of scientific values, crhices exami- 
nation and investigational reports. 


Outline for the Course ¢ 


FN.620 Nutritional Problems 1+0 


yy 
In this course major and current nutritional problems would be 


investigated, reviewed and reports written under specific topics. 
Some of the topics of current nutritional problem are listed. 
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1. Population and Malnutrition. 2. Effects of malnutrition on 
fertility and reproductive performance. 3,4. Special factors 
affecting nutritional status. Influence of Industrilisation, 
Urbanisation and Modernisation. 5,8. Problems and effects of 
malnutrition on the vulnerable sections of society such as: 


Intrauterine period, Infancy and childhood, Pregnancy 
and lactation. Rural population; Tribal and Hill populations; Urban 
Slum and Wars and Natural calamaties. 9,10. Impact of malnu- 
trition on National Development Reduction in the capacity for 
physical work and mental efficiency. Underutilized potentials of 
women. 11,12,13, Current Nutritional problems in India 
Vitamin-A deficiency 


14 &15. Nutritional Anemia.Endemic goitre Endemic fluorosis. 
16. Programmes in the alleviation of nutritional problems. 
17,18, Survey, report writing and presentation. 


FN. 701. Food Science - II | 1+1 


The general structure of foods, Food stuffs as unstable chemi- 
cal systems. The relation of cookery to colloid chemistry. 
Experimental methods in food preparation. Denaturation and 
coagulation of proteins. Emulsions and foams. Browning reac- 
tions; enzymatic and nonenzymatic. Conditions for food gel 
formation. Structure, composition, quality types, chemical and 
physical changes that occur in the cooking of; starches, sugar, 
pectin, meat, fish, poultry and eggs, milk, vegetables and fruits, 
spices and condiments, fats and oils and beverages. Food addi- 
tives and adultrants. Application of scientific principles to the 
cooking of different foods; studying the effect of varying pH, 
temperature mechanical treatment and additives on foods 


commonly used in India. 
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Practicals 


(1) Preparation of quick breads - Pancakes, waffles. (2,3) 
Pastry-puff; (4) Emulsions; (5) Gelatin; (6) Jels; (7) Jams; (8) 
Pectins; (9) Biscuits; (10) Heat and Cooling system - Doneness 
of cooked foods; (11) Water - solutions, boiling point, specific and 
latent heat; (12,13) Colloids - colloidal dispersion in foods; (14) 
Prevention of .curdling in soups - Tomato/Carrots/greens; (15) 


- Preparation of fermented foods; (16,17) Preserved foods of do- 


mestic importance; (18,19) Visits to food processing industries - 
fish/chicken Processing/ Fruit and vegetable processing. (20) 
Visit to speciality fats (Masterline service) 


FN. 702 Quality Control of Foods 141 


Significance and definition of quality control in harvest and 
post harvest losses. Concept of quality infoods - Appearance, 
Size, shape, colour and gloss, Consistency, texture and 
flavour. Methods and devices used in controlling the quality - 


Sampling of food article (a) Food inspectors - power of food. 


inspectors; (b) Sampling of food articles; (c) Notification and 
Penalties; (d) Prohibition of carbide gas; (e) Presence of 
poisonous metals, Crop contamination. Restriction in the use of 
insectiside. Permitted colour matter for safety and wholesome- 
ness, packaging and labelling. Parameters for fixing standards 
for quality in foods; fresh and processed - cereals, legumes, 
oilseeds, fruits, vegetables and beverages. Factors to be consid- 
ered in setting up quality for foods - Physical, chemical and 
microbial reference standards. Factors affecting the quality of 
foods - microbial, enzymatic, environmental spoilage. Methods of 
control. National and International standards for export of food 
items. Laws and Legislation of food standard. Cost effectiveness 


of the various methods suggested for quality control in stored 
products. 
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Practicals 


(1,2,3,4). Effect of storage condition and containers on the 
quality of foods - fresh and processed cereals, legumes, oilseeds, 
vegetables and fruits. (5,6) Mechanical and transport impact on ’ 
the quality of products; (7,8) Determination of the above factors | 
and the extent of spoilage. Causes and prevention. (9) Control of 
food spoilage by : Pasteurisation, Sterilisation - Types of 
sterilisation. (10) Devices and appliances used in controlling the 
quality; (11) Control of food spoilage by : Cold storage; freezing; 

(12) Modified atmosphere; (13) Sensory and visual methods of 

quality - measurements of sensory qualities of products; (14) 

Changes in chemical composition of selected products; (15) | 
Different processing methods and quality control required to 
meet specifications; (17) Role of antioxidants in prevention of 
food spoilage; (18) Nutritional losses in infested grains; (19) Visits 
to ISI standard; (20) Visits to Save Grain Compaign. 


FN. 703 Geriatric Nutrition 1+1 


Ageing process-age related changes occurring in the body. 
Principles of mammalian ageing. Physiological disorders in the 
following cardiovascular functions. Respiratory changes. Renal 
system. Changes in water balance. Neuro muscular system. 
Skeletal system. Incidence of specific diseases among the 
elderly - Diabetes mellitus, cancer, changes in metabolism during 
ageing - energy metabolism, protein: metabolism, mineral 
metabolism. Dietary habits - Sociological, economic and psycho-— 
logical factors. Determination of the food choices of the elderly. - 
Relationship between nutrient intake, nutritional status and activ- 
ity levels. Nutrition, ageing and obesity. Nutritional status of the 
older hospitalized patients. Methodological and nutritional issues 
in assessing the oral health of aged. Morbidity and morality inthe — 
elderly. Malnutrition in the very old-influence of physical, m 
emotional and social factors. Dental problems as. a causative 
factor of malnutrition. Implications of alcoholic intake on the — 
nutritional requirement of the elderly. Programme for the welfe e 
of the elderly. 
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Practicals 


(1) Observation of an young and old cell under the micro- 
scope; (2,3) Nutritional anthropometry; (a) Fat fold thickness; (b) 
weight; (c) measurement of height. (4,5). Development of a diet 
history questionnaire for studies of aged; (6,7) Dietary survey and 
its evaluation; (8) Statistics on longevity; (9,10). Collection of data 
on morbidity and mortality of the aged; (11,12,13,14,15). Plan- 
ning special diets for the aged (a) Dental problems; (b) Digestive 
problems; (c) Over weight; (d) Cardiovascular problems; (€) 
Diabetes mellitus; (16,17). Visit to old age homes; (18,19). Visit to 
special programmes for the elderly; (20) Relationship between 
diet and exercise in the elderly. 


FN. 704 Culture and Economic Aspects of Food 1+1 


Food habits in India and other countries. Cultural, social and 
psychological influences on food habits. Concept of needs, wants 
and desires - consumer behaviour. Establishing of demand - 
Food supplies, Nutrition and Population growth. Food distribution 
on the global, national and community levels. Distribution within 
the family. Income and growth in the effective demand for food - 
food and nutrition situation in relation to the food production, 
supply and demand. National food problems and the economic 
causes and consequences of malnutrition. Nutrition effect of 
agricultural advances. Role of National and International agen- 
cies. Nutrition programme planning implementation and evalua- 
tion - Role of food and nutrition, Health and Agricultural Policies 
and their effect. 


Practicals 


| ie 
(1) Formulation of questionnaire to study food habits in a 


community. (2) Survey of food habits in selected population. (3) 
Determining the price, quantity relation. Demand curve, 
Construct graph of demand and supply and price. (4) Measure- 
ments of elasticity of demand - Income elasticity, cross elasticity 
and price elasticity of demand - calculation and interpre 


(5) Relationship between income and expenditure on food and 
8 a 
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nonfood. (6). Relationship between income and diet. (7). Meth- 
odology for computing the value of human milk. (8). Nutrition in 
Disasters - A case study. (9). Economic analysis of nutrition 
projects - Benefit, compared with costs, (10-12). Development of 
a profile of a village-socio-economic, agriculture and health 
factors. (13-20). Nutrition programme planning of an intervention 
programme implementation and evaluation. 


a4egrs 


FN. 705 Sports and Nutrition 1+1 


History of sports diet - importance of diet for sports persons, 
anthropometric and physiological factors, nutritional needs of 
training period precompetition and post competitive recovery 
meal and fluids. Nutrient deficiency misconceptions etc. 


Practicals 


(1) Anthropometric measures related to high intensity short 
time sports and their relation to nutritional status/fitness. 
(2,3,4,5,6,7). Assessment of Anthropometric measures related 
to low intensity long time sports (endurance) and their relation to 
nutritional status/fitness. (2,4,5,6,7). Assessment of nutritional 
status of sports persons belonging to the following groups; (a) 
Age; (b) Sex; (c) Different intensity games; (d) Trained; (e) Sports 
adopted as hobby. (8). Planning diet for sports persons under 
routine training; (9). Planning diet for sports persons under in- 
tense training (before competitions). (10). Planning a programme 
meal for different intensity sports and evaluation of their nutrient 
contribution. (11) Planning diet for post game recovery stage of 
different intensity games; (12) Computation of energy, needs of 
athletes with different body size and related intensity sports 
activity; (13) Developing products of varied calorie content from 
different sources of calorie; (14) Developing beverages to 
maintain/restore water and electrolyte balance of an athlete. - 
under training; - during competition; - post competition. (15 : 
Planning special diets for injured or sick sports persons, 16). 
Assessment of nutritional knowledge and food fads nage 
letes: (17). Developing lesson plans to educate an athlete (1 
Survey of commercially available sports food products; (19). \ 


to St. Johns Medical College, Nutrition Centre to study the 
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respirometer used to determine the energy requirement. 
(20). Visit to National Sports Institute, Bangalore sports persons 
or an athlete. 


FN. 706 Food Additives Preservatives 1+1 


Introduction to food additives and their standards. Sources 
and brand classification of food additives. Classification of 
preservatives. Functions of additives and preservatives in food 
product. International and uninternational food additives GRAS 
substances. Food chemicals and CODEX. Environmental food 
contaminants. Flavour potentiators. Food colours - permitted and 
not permitted. Allergenic standards. Usage and safety level of 
foods. Pesticidal effects in agricultural foods. Health hazards 
from preservatives and additives. Poisonous metals in preserved 
foods. Consumer education. Enrichment, fortification needs, meth- 
ods and policies. 


Practicals 


(1,2) Classification of food preservatives; (3,4,5) Food colours 
- colouring agents used in foods and its effect on sensonsry 
qualities; (6,7) Use of antioxidants, anti-microbial agents 
anticlouding agents; (8) Use of flavouring substances and spices 
as preservatives. (9) Use of sweetening agents as preservatives: 
(11,12) Use of emulsifiers, stabilizers, thickners, binders and 
anticaking agents as preservatives; (13,14) Use of natural foods 
and chemicals as preservatives; (15) Preservatives for bever- 
ages; (16) Bleachers and Bread improvers; (17) Leaveners: 
(18,19) Methods of testing adulterants in foods; (20) Visit to BIS/ 
Food and Drug Control Department. 


EN. 707 In-born Errors of Metabolism 141 


Prevalence and magnitude of inborn errors of metabolism and 
congenital and causes. Metabolic errors in carbohydrate, fat and 
protein; fructose intolerance, galactosemia, glucose-galactose 
malabsorption, deficiency of glycogen symthetase, lactose intol- 
erance, pentose urea, tropical sprue and cystic fibrosis. 
Disturbance in amino acid metabolism-phenylketone urea. maple 
syrup urine disease, albinism, alkaptonuria, Wilsons disease. 
Deficiency of clotting factors; Sickle cell anemia, Thalassemia 
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syndrome, afibrinogenemia, haemophilia A,B,C para haemophilia. 
Disturbances in renal transport mechanisms nephrogenic diabe- 
tes insipidus, vitamin-D resistant rickets, cystinuria, hartsup 
disease. Disturbances in muscle metabolism familiar periodic 
paralysis. Diet principles and modification to suit the condition of 
inborn errors of metabolism. Congenital disturbances and their 
nutritional implication. Education of parents in management and 
care of children with inborn errors of metabolism. 


Practicals 


(1-11). Examination of food composition tables for identifica- 
tion of food sources for inclution in diets of metabolic disorders - 
Carbohydrate, Albinism, Lipid, Phenylketonuria, Tyrosemia, 
Alkaptonuria, Sprue, Anaemia, Cystineuria. (12). Methods of 
elimination of nutrients; forbidden in the treatment of metabolic 
disorders. (13). Synthetic mixtures available for treatment. (14). 
Case study of hospitalized patients with end¢ crinoloigical prob- 
lems; (15,16). Diet plans for endocrinological problems; (17) 
Food exchange lists of glycemic index; (18,19). Case studies of 
inborn errors and congential distrubances; (20). Follow up and 
report submission. 


FN 708 Nutrition Consultation Methods 1+1 | 


Nutrition and Health in perspective. An introduction to 
methods of consultation - direct and indirect. Handling of consul — 
tation solution. Consultation technique and physical facilities. 
Role of a consultant in improving the health of an individual. 
Relation of consultant and consultee. Knowledge required by the 
consultant - major deficiency syndromes, PEM, nutritional 
anaemia, endemic goitre, xeropthalmia curvy, rickettsia, peligra 
and Beriberi. Epidemiological problems in applied nutrition - re 
view. Synergistic aspects of malnutrition and infection. ache 
to contro! nutritional problems. Practical consideration in evalua- 
tion - family as a unit. Special nutritional considerations - ¢o 
nity, urban, semiurban and rural settings. Surveillance of popula 
tion at risk. Immunization programme in the control 
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prevention of nutritional deficiencies programme. Nutrition edu- 
cation supplementary feeding programme, prophylaxis 
programme. Nutrition rehabilitation, food production, marketing, 
fortification for health improvement. Processed weaning foods. 
Role of planning and organisation of national food and nutritional 
problems. Nutrition problems of affluents. 


FN 709 Nutrition Through Life Cycle 2+1 


Importance of good nutrition throughout life. Nutritional needs 
at preconceptional stages of human life. Fertilization of the ovum 
and early growth of placenta and foetus. Nutrition of the foetus in 
the uterus, placenta formation and its functions. Hormonal changes 
affecting the nutritional needs during pregnancy. Physiology of 
the mother during pregnancy. Growth and nutrient requirement of 
the foetus. Nutrition during pregnancy and rationale behind spe- 
cial nutritional needs. Nutritional supplements and birth weight. 
Evaluation of nutritional status of different age groups as a 
prelactation efficiency, composition of milk. Impact of lactation on 
mothers health. Infant nutrition and practices artificial feeding and 
formulas. Nutritional requirements in early life. Preschool child 
growth related to dietary intake. Nutritional care from infancy 
through adolescence. Nutritional problems. Nutritional interven- 
tions-packed lunch. Adolescence Nutritional status, requirement 
Nutrient adequacy and inadequacy. Influence of advertisements 
and mass media on health and nutrition of individuals. Food 
habits, role of snacks, dietary requirements. Nutrition and work 
efficiency, Nutrition for agriculture and industrial workers, Hor- 
monal and physiological changes during middie age. Geriatric 
nutrition. Ageing process - Role of specific nutrients in ageing. 
Problems in food intake and dietary modifications. 


Practicals 


(1,2,3,4) Principles and factors to be considered while plan- 
ning diets - Infancy - Infant foods; Toddler - snacks: Preschool - 
Snacks; School age - Development of packed lunch and cost 
evaluation. (5,6) Planning of snacks for adolescents: (7,8,9) Diet 
during teenage pregnancy - spécial requirement of 
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teenage-protein, Vitamin-A and iron. (10,11) Special diets for 
vulnerable groups; (12) Dietary modifications for age; (14) Identi- 
fication of common food adulterants at household level; (15) 
Survey on dietary pattern and use of non-nutritious food among 
adolescents; (16) Measurement of nutritional parameters during 
pregnancy; (17) Use of growth charts for nutritional assess- 
ments of children; (18) Visit to well baby clinic; (19) Visit to old 
age home; (20) Visit to Orphange/Boarding institution. 


FN 710 Advances in Baking Technology 14+1 


1. Scientific and Technological aspects of baking. 2. Advance 
in baking science and innovations in production technology. 3. 
Bakery, evaluation, computation of ingredients and baking loss. 
4. Intervention of baking ingredients on quality of products. 5. 
Newer technologies of dough making and baking process. 6. 
Baking equipment and their effect on quality. 7. Rheology of 
dough and dough testing equipment. 8. Morphology of cereal 
grains and their suitability for baked products. 9. Milled products 
of cereal grains, their composition and utilization in baked prod- 
ucts. 10. Bread making process - mixing, fermentation proofing 
and baking. 11. Cake and biscuit making ingredients, formula 
‘balance, baking conditions and reactions. 12. 13. Enriched and 
therapeutic products. 14,15. Baking science laboratory; require- _ 
ment and equipment. 16,17. Spoilage in baked products and 
methods of prevention. 18,19. PFA and BIS standards specific 
for major ingredients and moisture level of finished products. 
20. Bakery shortening, substitutes and speciality fats. ie 


Practicals 


1. Principles of baking. 2,3. Enriched baked oduct 
4,5. Dietetic baked products. 6,7. Utilization of unconventional 
grain, pulses, vegetables, dehydrated vegetables in bal i 
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ACADEMIC EXCELLENCE AND DISCIPLINE IN THE UNIVERSITY 


From the very beginning of its establishment, our University is well known for the high level of 
performance of our graduates in various national level competitions/examinations, selection for award 
of Fellowships, recruitment to work in commercial banks and in other spheres of activities. Many of our 
students have performed well outside the country also. All these are indicative of the quality of the 
students of the University and also the hard work put in by our faculty. 


It Would not be correct to rest on our laurels, but it would be necessary not only to sustain the 
level of achievement but also improve on this so that the students of the University could reach higher 
level of excellence wherever they are. This would require sincere efforts by the students to participate with 
greater devotion in the day-to-day activities of the campus such as class-room activities, hostel affairs and 
extra curricular activities. A matter of great importance would be the increased inculcation of discipline in 
the day-to-day life of the students in the University. It is these qualities of the students that have brought 
credit to the institution in the past and more intense application of such qualities will further increase the 
reputation of the University. 


In order to sustain the present level of achievement of this University and also improve upon 
it for the benefit of the students and the University, we would like to bring the following to the notice 
of the students end would request them to follow this code of discipline : 


a) There is a provision for condoning attendance up to a maximum of 10 per cent in the case 
of undergraduate students and 5 per cent in the case of postgraduate students for reasons of ill-health and 
other genuine personal problems. It is noticed that sometimes students do not participate in the regular 
classes for one reason or other, and also do not take their examinations by giving unacceptable excuses. 
lf attendance of students falls short of the minimum requirements because of these reasons this would 
under no circumstances be condoned and the student/students will have to take responsibility for this ; 


b) In the existing regulations, provision exists for a student to miss not more than one quiz/ 
examination in the course of a trimester. For genuine reasons one chance for a makeup examination will be 
given. No other concession like postponing the examination would be given to students who deliberately 
fail to take the quiz/examination. Such students will have to face the consequences of taking more time to 
complete their course much to their own disappointment and to that of their parents. 


c) The parents of those students who live in the hostels have to spend considerable amount of 
money by sacrificing other family needs. Students living in hostels should, therefore, realise the need to 
complete their degree programmes in the normal time. They should also follow hostel rules and regulations 
with a view to make hostel life congenial so that their academic pursuits are not disturbed, but promoted. 
Hostel Management Committees have been constituted and the students should submit themselves to the 
Code of Discipline expected of them in the hostels. 


It is quite natural that in such a large institution like ours there would be problems. The 
Administration is always willing to discuss and resolve the problems faced by students; but adoption 
of improper means like strike, absenting themselves from classes/examinations will not only bring a bad 
name to the institution but also affect the students adversely There are various forums through which 
students can air their grievances/problems and the Administration would do its utmost to help them. 


Students should remember that they have joined the University to achieve a level of academic 
excellence which would help them in their future life. This is what their parents also are looking forward 
to. Assuch, it is the moral responsibility of the students to complete their education in the University in 
the normal duration and fulfil the aspirations of their parents. This would be possible only by submitting 
to proper code of conduct with respect to class-room attendance, participation in class/examination, hostel 
life, and other extra curricular activities in the Institution. While the Administration would endeavour to 
provide a conducive environment for the academic pursuits of the students, it would have no option but to 
deal with indiscipline firmly. We would, therefore, appeal to the student community to do their best to 
cooperate with the Administration in creating a congenial atmosphere and maintain a high level of 
academic learning. | | 
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In every educational ayatieie tes the teachers: are re quired 
to take an active interest in the students as individuals. Stu- 
dent counselling has therefore become a valuable vart of every. 
University programme. Under such programme students receive 
guidance frm competent trained or experienced counsellors on 
academic , vocational and personal. problems . : ‘ 


Counselling implies professional help offered by a qualified 
counsellor tq a student-\who is continuously faced (while he is in 
the University) with adjustment problems. The student is helped 
to lmow himself-ineluding his present .and future prospects, so 
that he may make'use of qualities and potentialities for his own 
benefit and for that of the group to which he belongs. In order 
that counselling may help each student to grow mature the student 
should have freedom to decide what he should do and be made to 
realise his naa iaihesat opal in facing. a of his ceci- 
sion. 


It has ee pointed out that many of our oblieze sr ane 


Mal-adjusted and feel inadequate. They hail from different eco- 


nomic groups, from dbfferent pkaces - rural and:urban and have been 
exposed to different customs, climate, training facilities and . 
amenities. In the urban area the .pace of change in habits ,manners — 
and attitude is far greater than.in the villages. Traditions. 
values and habits and inherited social relati onships’ are facing 
attack and erosion while the:students mix together, Live together 
and play together in the University Campus. It is not surprising 
therefore the student community feels bewildered, unsure of itself, 


and made to go through moods of diffidence and aggressiveness. The 


emotional problems increase in frequency and under a system of non- 
counselling they are neither identified nor treated. As a result 
the students are led into acts that startle the teacher and the 
Parent with their anti-social overtones. Coundelling has therefore 
become most important in the mac-hinery of any modem institution. 


One of the chief objectives of counselling is to enable the 
students to take their persvomal problems to the members of the 
faculty. Very often the students will discuss such bdersonal pro- 
blems among themselves, 


The main objectives of the counselling programe may be 
listed as below:- 


1) To promote academic enviroment in the hostel by promoting 
incentive and proper direction in their scholastic efforts, 
helping or suggesting of proper study bAbits, budgeting of 
time, and maint aining discipline as well as sui ‘table climate 
cr atmosphere for scholastic achievement. 


2).To provide an opportunity and to encourage participation in 
the democratic living, so as to develop res ponsibi ity and 
self confidence essential to good citizenship.. 


3) To stimlate proper habits of hygiene and health in order to 
prevent the spread of communicable diseases anc to promote 
physical fitness by participation in the Students athletic 
programmes and intramurals. 


4) To prowide personal adjustment to the problems of every day living. 


5) To promote alround development of the students by suggesting 
them Suitable courses of Study in keeping with their desires 
and aptitude etc. 


DIHECTOR OF STUDENT WHiLPFARE 
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4. ADVENTURE CIUB: ‘This clubi prémotes the activities like rock 
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University of Agricultural Sciences 


Formatten.of Clubs to promote the histrionic talents of the 


etudents 3 


In order to.promote histrionic talents in our students in 
additionto their academic pursuits, the following Clubs are formed 
in the Bangalore Campus of the University. The Staff members men- 
tioned below will provide necessary leadership and guidance to 
promote the activities in their clubs. : 


4. DRAMA CIUB: The club is concerned with organisation of Dramas 
and training the students in different aspects of the dramatic 
AY. 


Mr.BéC.K. Iyengar, Asst .Professor, GKVK Farm. 4 


2°. MUSIC & DANCE CLUB: This club is concerned with organisation - 
and conducting concerts of classical Indian music, popular 
music, Folk songs and Western music. 


Dr.K.srihari, Assoc.Professor, Vert.Biology, GKVK. 


3. FINE ARTS CLUB: This ckub will have activities like; painting... 
phot ography , video,» movie, flower arrangements and others. ! 


Dr.Gururaja Hunsigi, Prof.of Crop Production, GKVK. 
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climbing, hiking, tracking, bird watching and others. 
Dr.RUmashankar, Asst.Prof.of Crop Physiology, GKVK. 

5. SCIcNCH CLUB: The main_task of this club is to initiate 
innovative activities like conducting exhibition, talks on . 
topical interest in different branches of the science and ra 
other activities. 4 


Dr. H.R. Reddy, Professor of Pl.Pathology, GKVK. 
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6. LITSRARY CLUB: he main function of this club is to arrange 22° 
, debates, conducting essay writing competitions, elocutibn and Sp 4 
Other literary activities. —_ sae 


Mr.H Asuuwuakrishna, Assoc.Professor of English, GKVK. : = 3 
7. SOCIAL eee CiJB: The main function of this club is to | } 
_ initiate activities of the upliftment of the downtrodden | v4 
-“*« masses and other activities. a 
 MR.CHANDRASEKHAR BUGGI, Prof.of Sociology, Hebbal. 


8. AGRIGULMRAL SERVICE CLUB: The activities of this club is to 
develop and initiate rural development programmes bene fiting 
the rural masses in the field of Agriculture & Animal Husbandry. 
Dr.V.Veerabhadraiah, Assoc.Prof.of Agrl.Extension, Hebbal. 7 
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The students are requested to register their names in the i geet 


_ For any durther details, they may please contact Bre office 
of the Director of Student Welfare, UAS, GKVK. 
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, : Diréctor of Student Welfawy 
dated: 8-3-1990 _UaAs., -GKVK, Bangalore-560 065 


INSTRUCTIONS 


Instrutcion No. 1. 


. One application form will be suffice for all the courses. At the time of interview the candidate 
will be informed of the programmes for which seats are available for admission. He should 
exercise his choice in favour of only one declinitig the rest. This decision is fina]. However, he 
will be entitled to record his order of perference for other programmes to be wait-listed only for 
future consideration if seats were to fall vacant. This applies for seats under all categories including 
seats reserved for Agriculturists/Children of Agriculturists if eligible. 


There will be one Kannada Medium section in B.Sc. (Agri.) 
Instruction No. 2: Date of Birth should be entered as in the Matriculation/X Standard/S.S.L.C. Certificate 


Instruction No. 3: District Code: 


01. Bangalore Rural 09. Dakshina Kannada 16. Mysore 

02. Bangalore Urban 10. Dharwad 17. Raichur 

03. Belgaum 11. Gulbarga 18. Shimoga 

04. Bellary 12. Hassan 19. Tumkur 

05. Bidar 13. Kodagu 20. Uttara Kannada 
06. Bijapur 14. Kolar 21. Other Indian States 
07. Chickmagalur 15. Mandya 22. Foreign Countries 


08. Chitradurga 
Instruction No. 4: Occupation Code of Parent/Guardian 


1. Agriculturist* 
2. Allied to Agriculture** 
3. Others 


Note : *Agriculturist means a person who, as owner or tenant, holds land and whose main source of income 
| is from personal cultivation of the Jand and includes any person whose principal means of livelihood 
is from manual] Jabour on agricultural land (to be supported by Certificate-II) 


** Allied to agriculture means persons engaged in Fihsing/Poultry Farming/Livestock Farming/Sericul- 
ture and whose main source of income is from this profession (to be supported by Certificate-I) 


Instruction No. 5: If coming from rural area, write clearly the name of the Village and Taluk 


Instruction No. 6: Religion Code 


1. Hindu 2. Muslim 3. Christian 4. Parsi 
5. Buddhist 6. Jain 7. Sikh 8. Others 


{ustruction No. 7: a) Candidates who have studied for five years or more in Karnataka should produce 
Certificate of Proof from the Head (s) of Institution (s) where they studied. 


b) Candidates who have studied for less than 5 «years in Karnataka are not eligible to 
apply except under special provisions mentioned on Pages 3 to 5 of the Prospectus. 
The candidates should produce appropriate proof as stipulated in the prospectus. 


PEO: 


Instruction No. 8: 


2 


e.g., If the income of parent/guardian from 


A Actual cultivation/Agricultural labour and/or allied to PEDUNNS is Rs. 1750/- 
B_ Salary is Rs. 4500/- 
C Business is NIL 
D Other sources is Rs. 500/- 
Fill the columns under item 10 as 


A 


D 


Instruction No. 9: 


> fo 


a 


Caste / Group Code (Enclose relevant Certificate/Declaration) 


O01. General Merit 05. Ex-Serviceman 09. Group C 
02. Scheduled Caste 06. Freedom Fighter (Political Sufferer) 10. Group D 
03. Scheduled Tribe 07. Group A 11. Group E 
04. Defence Personnel 08. Group B 


Groups A, B, C, D and E are as per Government Order No. SWL 66 BCA 8&6 
dated 13th October 1986 


Fnstruction No. 10: 


Instruction No. 11: 


Instruction No. 12: 


City Municipal Corporations are Bangalore, Hubli-Dharwad, Belgaum, Mysore, 
Mangalore and Gulbarga 
(Dates on which the above cities became Corporations) 


City Date 
Bangalore 8-12-49 
Hubli-Dharwad ]1-3-62 
Belgaum 9-6—77 
Mysore 9-6-—77 
Mangalore 236-80 
Gulbarga 30-9-8 1] 
Sports Distinction Code for having represented : 
Code 

Nation — 3 

Zone — 2 

State — | 

None of the above — 0 


(Enclose appropriate certificate) 
Weightage to Son/daughter of UAS employees. 


Children of the following category of employees_of, UAS, Bangalore are eligible for 
weightage provided, Certificate No. IV is furnished. 

Natural children of all regular employees of University of Agricultural Sciences, 
Bangalore, including monthly ~ rated farm labourers, either serving at present, retired or 
deceased while in service or after retirement. 

Daily wage employees, employees working on consolidated salary and those appointed 
under ol ities 30(4-A), 32(3-D) those on contract employement, teaching fellows, 
research fellows, research associates and similarly placed employees are not eligible 
to avail this benefit. 


aawerds 1990-91 
Raws 033, 1; 


QOD, seerrnent node exe Aosores,. St Oe3 GBF TOAD Beewrngh wath cons soewrnvG Dees 
eSoio3, Howoeiae, Aodwrss, wod AsoohAO serxoobhyms. wey Grodo wot sexoo sreatemvQ rods, 
Bx, Yod, csowe, SON WET Aidan, NTOOAWE I, S SBHFAy CoB TNds,B, CAS Bowoo DHess, sve v6, wed 
Med sertenen GS soedA Doootd eNews DOrissAo dOegrss BY ohO Mode BRBo SeAwwBoro, wWio 
5,804 e@Bao 5 } 30 BEN TOOOKOOG HebsoriG ss AOS (CBFS WS) HOD, Sed Aewonene C5,C0A0S,B, 


2), Q%,. (du) HO 08) 85,4 BRA, So SIASW2 IWIs,5 


Baus xox, 2: Hes D Addvosda, Drt$,80, Coan’ OA OA.OO*.&, /108e Zoris D wrongs BE wwos 
BAIIOAWew 
Barus oss 3: woo, Nokes 
01. eorived. (mp,a0080) 09. Bsr 8a 17. dacdoededo 
02. worndrd. (Src) 10. Godane 18, dsSer, 
03. we¢iido - Phe THO TE 19, Zssssedd 
04. weed 12. wore 20, wWz,5 85,2 
05. wevor 13. sewn 21. AS MWe) Tw, Ne> 
06. wow 14. 8neood 22. ABEND 
07. 288 dorieads 15. dae, 
O08. 2wu3 Done — 16. 2, %ed> 
Hews toss 4: ScHso.vonwo/eoesd 3, Robes 
1, B,sdavoormeddy* - 3 
2, DB, WAI, MWOHaAT Hs cowoo** =~ 
| 3, cagddo 
MSOOH : 


¥ DB DAMRWMTdS HDS YRBROcKOON CP AersWRBoo wooed. SAHD,, EWC Hod, SHIH} AF GWAoohemwnd 
eto. vod Damond waRASQ DktsaoMoride xewdwrwocd son, mogidandos cinaitie H,8,c00m, 
wWHAD0AKS,8. (Roney, [] on we 5 CBOMUES?) , ~* 
| £% “es ; 
*# DBAs, AowoGaG F,S,osdo Hows, DwTOoS / Beeemeees / wows Ase / Cea, GAs a, 3,71" 


Pe) 


NOZOMTIVHSoMNG so sobed, wEoaddey, es BS, NCOTMONT (GARMCS, T OOF BA 1 OAD)’ : be. 
aaws xo 5: MR, WROD BcBrieods wodsosd d, eeodo sso. azo, Qeriya, aan 
~ BONO : eis 
Kaus xosd, 6: Sp xotes 3 “ go 
1. %&0%9 2, Tow,0 ‘gf 3. 8 chon : 4. marten 
5. we do 6. 85 | xy not "8. w8dy 
XIw3s Hoss 7 (&): Sores 5S eAey 280, BAA Cpo,A BRAB ST CB,@FTIsd SoM BwOD Boe © 
(T¥) siodo, FoF (rie) Bo0sd,4 Oo BG Qeddeo We way, (esr Helets*) AQArdevd. 
7 (8) CFIA 5 Bar b,03 tA WHS) LEON, CIS ANS AZO Wes 3 Oow 


5 BH AHWOATI0S ABA NHWRNHCoeS Dees wohA.WHo. 3s cwopend 


3 Aesord BS roan err AQAwwID. | 
° 3.3, 8.20, 


Haves 035, 8: WA: Forssodo/MoO#d SAW} 
®) 4,33 8,850 /  amdors Bos, / egan 3,039 AowoPsowonlors 


oe 1, 750- 00 ead 3, 
2) Rows do. 4, 500-00 SN 3, 
X) De, WodHoss O CNG, 3, 
Q) BO WIADOMPOTS On. 500-00 CABS 
108039 wordy BH DID FocowBWos BIOWN 


“eToTeTTTT* 
t) ce 


ay| 0 fo} ojo}o]s{ojo] o |. 


Naess xoas, 9: N30LB Toses 


(Aoworsaes, D swesws , /Proedes BS, Ons, Aves) 


OL. wxdex% Boosse 


7. Tom A 
02. xo or83 203 8 <3 : 
03. exoxzss 2278430, » MOoW 
04, dk AW ,0O 09... Thom 2 
05, Boyne ORFs Rr 0 10. “oom @ 
06. 9,303, | BacostIsos (daesseoda 035,50) 11. mom 9 
ci ©, 0, & & Bos, NG) Hood 13, S8o ewo’, 19868 seoxrdO edes Ho: AN Bw, ao®. 66 


DMA &d. 86 Soedh 


Baus Hoss, 10: ANd sotpr dens neogions : 
1) rBonrdndo 2) Bow,? —Poadsaoe 3) 2w&¢riD0 
4) #39 HOT) 5) soonseco Me ne 
(3 BoeOd ANN) ANS Howser sexs nvos O08) 
: and ’ Qzs008 ONS Q\TOO8 
1) sonsvedo - 8-12-49 30 BB) 9_6~77 
2) RYN,e ) Gad esows 13-62 5) soen¢.odo 236-80 
3) e&er0 96-77 MO ne 30-9_81 
Baus xox 11: $ LBD DB SnHamodT,A LOce3 obey | 
ters , ey 3 Beto ae 2 
Cae, =—_ I soe OdansO ee ANOS — 4) 
(AE, BBNIws, ON3,%) 
News HOS, 12: 5,8 ABD spooses PEC | 2308,07) Bes 3 Yoknvs Sniosooe Be, 


3 sen gots ONES 8, HOS, Dov Aetees °800 eB 20) j WNLIWS, TY 9, WwOART @ 8036 
BU © 08nd Sadosyg, @. 
esorived) Bh DBD {noose AM, BEd (ssondssezs BOD Hodo Gewdornes eH) BO 
Re ssodeQdrs5 /A53,2 3. Bactesjtessiogte, CFD IH,8, BNCHBAoSS Bos1d BONG aC, 
Hoo 08 2328, 90. 
Dsneo” sexdro0d5,.. _-Bors3 Se3dS Soe FOR | BwS Tos «os, Fo, ,t80, 65°, 
(Statutes) 30(4= ©), 32(3-B) Soedn esos novsdo, BOOLTD OF “80x, bSeesorie Bonenes, 
Denese BdHerivo /ezoe Nos 2es*NVo WIS, “Ie Oe3 RCD PEO e =0C0), 0% ABOS,dd, 
RSS GBF OIMTIYOw. 

UAS Press, W.0. No. 783, Copies 4000, June 90 


TRL DLE A DLE Vee 
IN 
THE UNIVERSITY OF AGRICULTURAL SCIPNCES: BANGALORE 


- An Introduction to the Trimester system highlighting the basic 
concepts like course credits, Average Grade Points etc. 


~ Prepared by Dr.S.T.Nagarai, Associate Professor of Physics and 
Agrometeorologist, U.A.S., Bangelore for the benefit of the 
newly admitted undergraduate etudents. 


The even of teaching followed in the University of 
Agricultural Sciences, Bangélore is the 'TRIMESTFR SySTRM! . 


In your Pre-University cefreer or High School career, you 
were having e@ final examinetion at the end of each year and this 
system of teaching where final examinations would be conducted 
once &@ year for promotion to the next higher class is the 
' ANNUAL SYSFEM '. Each year the student is taught different 
topics even if the subjeets of etudy remain the same. 


There are educational institutions where the firal cxamina- 
tions are conducted twice a year, (We are not speaking of failed 
stucents for whom examinations are conducted but we are speaking 
of regular students). This system is called the SFIPSTEP SYSTEM. 


In the TRIMMSTER SYSTEM, there will be three final ¢xamina— 
tions in a year, one at the end of each trimester. 


Thus, if a year of study is taken ag one unit for 
examining a student, we have the annual system; if the yeer is 
divided into two units for examining the students, we have the 
semester system and if the year is divided into three units for 
examining the students, we have the Trimester System. 


Taking the case of Two year Pre-University course, in the 
Annual System, it is a Two year course; in the Semester system, 
it is a Four-Semesters Course; in the Trimester system, it is 
a Slx-trimesters course. 


* On the same lines, B.Se.(Agri) students have to spend 4 
years for completion of their undergraduate programme. 


In the Annual System, B.Sc.(Agri) is a Four yeer course; 


In the Semester System, B.Sc.(Agri) is a Fight-Scmester 
course; 


in the Trimester System, B.Sc.(Agri) is a. twelve trimesters 
COUrse. 


In the University of Agricultural Sciences, Bangalore, 
each trim eter is of 14 weeks duration. Thus the students will 
nave contact teaching work for 42 weeks in a year in the UAS. 


let us ®0 back to the Pre-University coursc, because you 
are alresay familiar with it. Let us take the example of some 
subject, séy, Physics. 


~The pueee of Physics has many branches like Mechanics, 
Heat, Optics (light), Acoustics (sound), clectricity and 

Magn tiem, Modern Physics « te. All these branches of the same 
subject are not taught in the same ycar. Some branches are 
taught in the first year P.U.C. and some branches arc taught 

in the sccond year P.U.C. Som:.branches are taught in the early 
part of the academic year and some branches are taught in the 
latcr part. Some branch can be understood only if another branch 


es is taught in 


nas ween vaugnt earlies. Accordingly mechanics i 
ern Physics is taught 


the early part of the first year while mod 
at the later part of the second year. 


The branches of Physics - Mechanics, Heat and Sound are 
taught in the first year P.U.C. in 75 lecture classes and 25 
practical classes at the rate of % lectures and one practical 
ejaes per week for 25 weeks, 


In the annual system, the student ic taught the subject 
of Physics for one year anc at the end of the year, he is 
exemined, the Questions covering the portions taught throughout 
the year. The stucgent is put to unneceseary strain and ray 
ae Basie in selecting the portions for study for the 
Xa tpation. 


in the trimeetcr system, the same branches may be spread 
coerce two trimesters. If spreed through two trimsters, the 
portions may be: covered ae follovs: 


Trimester 1: About 36 hours of lecture classes at the 
rate of 2 lecture clessees per week for 12 
weeks and 12 practical classes. 


Trimester 2: About 36 hours of lecture classes at the rate 
| of 5 lecture classes per week for 12 weeks 
and 12 practical classee. 


(Note: 2 weeks ms of 14 weeks in the trimester are not ec 
ag they may be utilised for conducting fir nal examine 
rie yr Se n, holidays etc.), 


At the end of Trimester 1, the student will be examined 
only in thc branches or portions taught in that trimester, At 
the end of Trimester 2, the student will be examined only in the 
portions taught in trimester 2. Thus the student is not 
burdened in the trimester system @s in the Annual System. 


‘The portions taught in Trimester 1 may be assigned 
a number. called course number. In Physics, it may be 
PRY O44... 2 ne portions taught in trimester 2 may be given ancther 
course’ number Fh,102 to irdicete that it ie different from 
Ps Tt % 


Thus fig trimester system, oa subject may be taught ky 


offering different courses, the course contents keing different 
from one another. 


Courses are numbered in a way that the first cigit from 
the left usually indicate@ the scrial number of the etaleaes 
year in Which it is usually taugny. 7 | 


G+€. Agron. 101 indicates that the course is usually 
taught in the Tst academic yc@r. 


Agron.201 indicates that the course is usually taught 
in the 2nd academic year. 


J+ may also mean that Agrone | 201 is ® more acvanced 
course than Agron.101. 


COURSE CREDITS 
Going pack to the femiliar subject of beaiee in 


trimester I, Physics Ph. 101 may be tought at the rate an 
Lectures ner week (Fach Leeturc is of 1 hour duration) and 


i 


y 


one nractical class per we:k (Each practical class is of 3 
hours curation). 


zach hour of theory or one. practical class of 3 hours 
Guraetion is called a CREDIT. Thus Physics Ph. 101 is a 3+1 
= LOVE c ary Couree’. | 


cia in the trim:st=-r evestem, we speak of courgscs and 
course crvdit hours. In &@ trimester, on the average, a 
tah ee is agpected to Yegister for 16 credite, There may he 
slight deviation from this depending upon the time table 
adjuetrints to be-made, 


in order to compl:t: the uns rgraduate progrénme 
B.Sce.(agri) students have /rogistcr for and complet. 192 crcdits. 
AG tnt average rate of 16 credits per trimestcr this vill 
require four yearg or 12 trimesters. 


COURSE EVALUATION OF GRADING 


LOD ISA DOA EE OR TO Et «td 


i:t us say, that a student registers for the following 
courses during t he Fitee trimester. 


Bot. 103 (24-7) 
Bot. 102 (2+1 ) 
Eng. 105 , bare 
MLCT Oss 4 4 : 44) 
Ph. 104 (4414 ) 
Psy. 102 (+4) 
Phis Won.7 NCC. 101 (0+) 


‘During th: trim ster there will be one auiz (celled 
Announceé Guiz because the Gay on which the guig ig given is 
announced carlicr), one mid-term or mid—trime ster examination, 
one terminal or final examinetion. Practical examinations 
will also ke conducted wherever necessary and th: practical 
records and asslgnments are @esgigned some marks. 


Ugually the brea up of marks is as follows: 


Announced auiz : he 
Mid-term : 55 
Final Exam(theory ) : > 
Practical records/ 40 
Assignments : a. 

> she 
Attendance marks : 5 

{00 » 


A A Oe eee 


A student has to atteré @ minimum of 80% of the classe 
If a student attends 1004 classes, he will be awarded 5 ace 
4 marks for 96%, 3 marks for 92%, 2 marks for 88%, 1 mark for 
84% ané nil for 80%. 


At the end of the final examination, the student ie 
awarded & grade in «ach course, Gepending upon the total marks 
obtained from 211 cxaminations in that cours. 


Marks obtained (out of 100) , rade awarded 
Less than 60 Fail or 'F' Grace 


60~70 Die 


le the student does not atte 
Will be given ''EF!' grade which mea 
for the course again. 


ee 20% of the classes 
‘1 hn 


It may <0 happen that the student has the rerygires minimum 
percentage of attendance, has st gaptelaty or taken —— izes and Exams 
excent ‘the -inal cue to val ja ret 
certificates) Like ull-health exc. then “he Will he awarded 
'r' grade and this means that the student hes to take up the 
exum as early 8s possible. 


This is the advantage of the trimester system over the 
traditional annual systems In the annual system, if the 
_@tudent is absent for the final exam, usually he loses one year 

Wheres it is not so in the: trimester system. 


It must be remembered that the grades are not awarded by 
the teac hey according to his whime and fancies butthe grades are 
vaxen by the etudent depending upon his performance in the 

Cuiz and examinati 


Let us consider the perform Manes four students Arvind, 
Balu and Chetan and Mitra in a cour: y Chemis, The 
following table gives the marke obte oe by the three students 
in different ¢xotinations. ; 7 


it 
O 
rs tty 


Examination  _ Mg ‘x-Marks Arvind Balu Chetan Mitra 
Announced quiz 15 8 14 . 4 2 
Mid—term Exam 35 34 - BO 42 17 
Final Theory 25 a5 25 23 13 
Final Practical 40 9 SY 10 7 
Practical records/ 
assignments 10 9 8 ii 
Attendance 5 5 1 . 5 

; 400 87 — 88 92 54 
Grade obtained B B* A FF 


; e hiieaas note that the etudent Balu would have obtained 
A' grade if he had attended all the claeses, He has lost'A! 
grade because of ettenda nee, Attendance, therefore, also plays 
an important role in obte ining good eroded, | 


GRADE Pp POINT P AVERA GE 


. 


assigned a grade value and the Grade point 


Each grade S 
Gat the end of cach trimester, The grade 


a. 
average is calculate 


b 


i See 


3 
values are ag follows: 
Gradc Grade value Remarks on performance (%Z_marks ) 
A 4 ExceLlent (91~100) 
B 3 7200 81-90) 
C 2 Avera ge 71-80) 
D 1 Passing 60-70) 
F or EP e Q Failure Less than 60 or shortage 


of attendance. 


The Grade Point Averag: for the trimester is caleulated 
&ég follows: | | 


a > ¢ ag f 
Course regi- (Total Bde: Grade Course Grade points 
stercd(credits) marks) mC value credits (Grade value 
| 7 x course 
| credits) 
Bots105 (241) (86) B 3 2+1=3 3x5=9 
Feo. +02 (241 ) (93 ) A 4 2.441=3 4x3=12 
Eng.105 (041) (88 ) B 3 O+141 Sa = 
Mictos.t01 (2e7)... CAD C 2 2+1=3 2x3=6 
Psy «102 (241) (67) D 1 2+1=3 153=5 
NCC .101 (O+1) (94) A 4 O411=1 Ax1=4 
Ph.104 (141) (89) B 3 441=2 3x2=6 
165 ge AO 
Total Grade points = 43 
Total credits = 16 
Grade Point Average (GPA) 
Be | - Total Grade Points _ 43 =2.69 
Total Credits 16 


Average Grade Point (AGP) 


The Grade Point Average ig calculated trimestorwise 
and also cumulatively (Total Grade Points in all the trimesters 
dividsd by the total course ercdits taken in e1l the trimesters). 


A minimum cumuletive grade point average of 2.00 is 
necessary for the successful completion of undergraduate 
Degre« programme. 


Work hard to obtain 'A' grades. 


—<—$—$—$—$——<————r a 


—————SS oe 


tore. ee ee a 


IMPORTANT POINTS 


se 


Lar 


that they will be permitted to register for less number 


as -908 a oe 


Tn the case of courses with (140) or (0+1) credits, there 


Will be no seperate marks assigned for attendance. 


The etudents shall bear in mind thet all the examinations 


under Trimester set-up are University examinations. 


Any candidate found guilty of misconduct of @ scrious nature 
in the «xamination -hall shall be debarred. 


A student who obtains 'F' grade in any course hag to repeat 
the course or complete the course by attending the Course 
or taking the exeminations ce per the rules in force. 


Students absenting from class with prior approval of the 
class teachcr or Head of the Department due to unavoideble . 
circumestanccs or on official Univirsity business shall be 
permitted to take up the missed examinations and quizzes at 
the giscretion of the E:ad of the Depertment. | 


Under unavoidable circunetances if it is not possible to 
take prior permission from the clags tcacher or Head of 
the Department, students shoulé contact the concerncd 
teacher immediately on their return to the clags and 
request for missed quizzes and examinations by procucing 
Vaiic. reasons. 


In case of absence from exemination on medical grounds 2a 
certificate from a medical practioner should be produced 
students staying at the UAS hortele should produce the 
certificat: «+ from the UAS medical officer. 

aes yes ; 

“f£ the stu¢ent deliberatcly misses an examination, no 
nissed cxamination will be given. | 


students who do not obtain minittuhcumlative Grade Point 
averag: they will be put on academic-probation, which means 


of cours.s and will not be permitted to hold offices 
of student organisations, | 


For detailed rules ané repulations, the students should ad 
consult the University cal-ndar containing academic . LH 
informetion. | y 
it 
ee - | ; r ; 2 Ly z 
: of Peis 3 re 
St ee +.) BS : 
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UNIVERSITY OF AGRICULTURAL 


BANGALORE 
Office of the Registrar, 
G.K.V.K. Campus, 


FSA ag me June 12, 1990 
. -2/Adm/90-$1 
ret cata NOTIFICATION a 


Admission to Undergraduate 
Programmes for the year 1990-91. 


Applications are invited for admission to the following courses offered in the 
~ sai daattelnaaethensiee Bangalore. 


Programmes Where Qualifications for 
offered admission 
B.Sc. (Agri.) Bangalore 1.A pass in two year PUC ex- 
amination of the Karnataka Pre- 
B.V.Sc. 2 University Board or an equiva- 
lent examination with the com- 
B.Sc. (D.T.) a bination of Physics, Chemistry, 
Mathematics and any one of the 
B.Sc. (Agril. Mark & Coopn) - following subjects: 
ci Biology, Botany, Zoology and 
B.Sc. (Hort) Agriculture 
OR 
Sc. (Sericultu 
reas re) Physics, Chemistry, Biology with 
B.Sc. (Forestry) eC nif one of the following sub- 


B.F.Sc. Mangalore Mathematics and Agriculture. 

: 2. Should have obtained not less 

than 55% of marks in the aggre- 
gate of all subjects studied in the 
qualifying examination. 
For SC, ST and Group A (BT) 
candidates applying, a minimura 
pass in qualifying examination 
will be enough. 


Application forms may be obtained by post from the Registrar, University of 
Agricultural Sciences, GKVK Campus, Bangalore-560 065 and Director of 
instruction (Fisheries), Fisheries College, Mangalore, on all working days, by 
sending a crossed Postal! Order of Rs. 50/- (For candidates belonging to SC, 
ST and Group A(BT) from Karnataka, the fee for application form will be Rs. 


15/-). Candidates belonging to SC/ST should send a xerox or attested copy of . 


the Caste Certificate issued by the Competent Authority and candidates 
belonging to Group A should send xerox or attested copy of the Caste 
Certificate in Form No. 2 as prescribed in G.O. No. SWL 15 BPS 85 dated 
17.10.1987 and issued by Competent Authority along with the request for 
application form. Postal Order should be drawn in favour of the ‘University of 
Agricultural Sciences’, Bangalore’. Cash, Money Orders and Demand Drafts 
will not be accepted. A self-addressed envelope of 10" x 6” bearing Rs. 5/- 
i Seip should accompany the request for prospectus and applica- 


2. Re essiss may also be obtained in person from the Office of Registrar, 
University of Agricultural Sciences, GKVK Campus, Bangalore-560 065, the 
Director of Instruction (Vety), Veterinary College, Hebbal, Bangalore-560 024 
and the Director of instruction (Fisheries), Fisheries College, Mangalore, by 
producing the Posta! Order as indicated at Note 1 above from 9.00 a.m. to 
3.30 p.m. on all working days from Monday to Friday and 9.00 a.m. to 12.00 
Noon on Saturdays. Only one application form is sufficient for consideration 
for all the degree programmes. 

3. Reservation of seats are made as per the Government Orders besides 
reservations for Agriculturists/Children of Agriculturists and Indian Council of 
Agricultural Research Nominees. 

4. 10% of the seats are reserved for Indian Council of Agricultural Research. 
These seats will be allotted by ICAR to certain category of students from other 
States and from outside the country. Nominations received against such 
reservation only will be considered. Application received direct from candi- 
dates from other States will not be considered. 

5. Applications will be issued from 5.7.90 to 31.7.90. The filled in applications 
should reach the Registrar, University of Agricultural Sciences, GKVK 
Campus, Bangalore-560 065 on or before 16.8.1990 (3.30 P.M.). 


6. Late and incomplete applications will be rejected. 
7. THERE WILL BE ONE KANNADA MEDIUM SECTION IN B.Sc. (AGRI). 
By Order 
REGISTRAR 
SE/G-1192/90 


os 


